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Abstract
Progress in multiagent intelligence research is fundamentally
limited by the number and quality of environments available
for study. In recent years, simulated games have become a
dominant research platform within reinforcement learning, in
part due to their accessibility and interpretability. Previous
works have targeted and demonstrated success on arcade, first
person shooter (FPS), real-time strategy (RTS), and massive
online battle arena (MOBA) games. Our work considers mas-
sively multiplayer online role-playing games (MMORPGs or
MMOs), which capture several complexities of real-world
learning that are not well modeled by any other game genre.
We present Neural MMO, a massively multiagent game en-
vironment inspired by MMOs and discuss our progress on
two more general challenges in multiagent systems engineer-
ing for AI research: distributed infrastructure and game IO.
We further demonstrate that standard policy gradient methods
and simple baseline models can learn interesting emergent
exploration and specialization behaviors in this setting.1
Introduction
From arcade to FPS to RTS and MOBA, the use of increas-
ingly complex game environments has accelerated progress
in deep reinforcement learning (RL) in recent years (Silver
et al., 2016; Baker et al., 2019; OpenAI, 2018; Vinyals et al.,
2019; Jaderberg et al., 2018). MMOs are possibly the most
complex class of games in the entertainment industry and
are a natural a next step in this progression. They simulate
self-contained macrocosms with large, variable numbers of
players, user-driven economies, team-oriented strategizing,
and realistic long-term planning over hundreds to thousands
of hours of persistent gameplay. We argue that, among all
game genres in the entertainment industry, MMOs produce
a style of in-game learning that comes closest to learning in
the real world.
Our eventual goal is capable artificial intelligence within a
full MMO through continuous environment development and
iterative research upon it. Neural MMO seeks to capture the
most important properties of the base game genre in a more
1This publication summarizes v1.0-v1.3. * and # denote cur-
rent author affiliations. Work for v1.0 (Suarez et al., 2019) was
performed at OpenAI and work for v1.3 was performed at MIT
simplified setting. In the process of working towards this
objective, we encountered two major research engineering
problems surrounding infrastructure and IO. This work shares
our solutions to these problems in the context of Neural
MMO as general methods that enable scalable multiagent
learning in complex environments. The key contributions of
this publication are:
1. Neural MMO as a fully open-source and actively supported
environment for multiagent research
2. Pretrained policies with the associated distributed training
code and utility libraries for reproducibility [Video]2
3. Stand-alone scalable infrastructure and performance log-
ging for massively multiagent environments
4. Stand-alone methods for interfacing with complex obser-
vation and action spaces in multiagent environments
Infrastructure: Modern deep RL frameworks place as-
sumptions on the environment that are untrue or computation-
ally inefficient in large multiagent systems. This situation has
forced us to reexamine standard RL infrastructure according
to computation placement and communication patterns. We
formalize our findings in Ascend, a lightweight wrapper on
top of Ray (Moritz et al., 2017). Ascend provides general
abstractions and design patterns for multiagent systems that
allow us to implement the full Neural MMO training backend
in only a few lines of code.
IO Spaces: Small scale RL environments typically pro-
vide input observations as raw data tensors and output actions
as low-dimensional vectors. More complex environments
may contain variable length observation and action spaces
with mixed data types: these IO spaces cannot interface with
standard architectures that expect fixed length tensors.3 Our
solution to this problem parameterizes the observation space
as a set of entities (in turn parameterized by a set of attributes)
and automatically generates attentional networks to select
variable length action arguments by keying against learned
entity embeddings.
2We have linked a one minute video of trained policies. Full ad-
dress in case of hyperlink errors: https://youtu.be/DkHopV1RSxw
3Rendering does not solve the issue. See The IO Problem, below
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Figure 1: Neural MMO is a massively multiagent environment for AI research. Agents compete for resources through foraging
and combat. Observation and action representation in local game state enable efficient training and inference. A 3D Unity client
provides high quality visualizations for interpreting learned behaviors. The environment, client, training code, and policies are
fully open source, officially documented, and actively supported through a live community Discord server.
Related Work
While deep reinforcement learning (RL) has recently ex-
panded to include a variety of control focused tasks, games
have always been an important research platform (Mnih et al.,
2013). The Arcade Learning Environment (ALE) (Bellemare
et al., 2013) and Gym Retro (Nichol et al., 2018) provide
1000+ limited scope arcade games most often used to test
individual research ideas or generality across many games.
More recent work has demonstrated success on multiplayer
games including the board game Go (Silver et al., 2016),
the card game Heads-Up No-Limit Poker (Moravcı´k et al.,
2017), the Multiplayer Online Battle Arena (MOBA) game
DOTA2 (OpenAI, 2018), the Real Time Strategy game Star-
craft 2 (Vinyals et al., 2019), first person Hide and Seek
(Baker et al., 2019), and Quake 3 Capture the Flag (Jader-
berg et al., 2018). These tasks are difficult and important but
are limited to 2-10 players, are episodic with game rounds
less than an hour, lack persistence, and lack game mechan-
ics supporting large populations. Our work seeks to expand
game AI to MMOs, which do possess these properties.
“Artificial life” (ALife) aims to model evolution and nat-
ural selection in biological life; (Langton, 1997; Ficici and
Pollack, 1998). Such projects often consider open-ended
skill learning (Yaeger, 1994) and general morphology evolu-
tion (Sims, 1994) as primary objectives. Some environments
in this space simulate tens to upwards of a million agents
(Lowe et al., 2017; Mordatch and Abbeel, 2017; Bansal et al.,
2017; Lanctot et al., 2017; Yang et al., 2018a; Zheng et al.,
2017; Jaderberg et al., 2018). Most such works further focus
on learning a specific dynamic such as predator-prey (Yang
et al., 2018b) or use hard-coded rewards because they are
more concerned with studying emergent behavior than learn-
ing it from scratch (Zheng et al., 2017). Our work is based in
games rather than biological life. While the real world is sub-
stantially more complex, MMOs support similar persistent
social dynamics in large agent populations. Unlike the real
world, they are efficient to simulate and straightforward to
develop; numerous tools and best practices for MMO creators
already exist courtesy of the entertainment industry.
Neural MMO
Neural MMO is a massively multiagent environment for arti-
ficial intelligence research. Agents forage for resources and
engage in strategic combat within a persistent game world
that is never reset during training. Our environment imple-
ments a progression system inspired by traditional MMOs
and a full 3D renderer for visualizations (see Figure 1).
Environment Representation: Neural MMO is laid out
on 2D tile map that is procedurally generated by thresholding
a Perlin ridge fractal. For all maps, agents are added (spawn)
within a designated region at a rate of one per timestep (server
tick) up to a cap of 128. Agents may move about the grass
and forest tiles of the game map, but stone and water are
impassible. The map is also surrounded by a lethal lake of
lava. Figure 1 shows terrain types, and Figures 1 and 2 (left)
show the latest version of the game map for which we have
successfully trained policies.4 The map generation code is
configurable to enable a variety of different studies within our
environment. For example, Figure 2 (right) shows a larger
map in which generation has been tweaked to produce easily
navigable but resource poor terrain (see Resource System)
near the center and mazelike but resource rich farther out.5
4On this map, agents forage inwards from the borders.
5On this map, agents forage outwards from the center.
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Visitation frequency Procedural terrain map A more complex task
Figure 2: Visualizations render the learned value function and agent exploration patterns directly within the game client. In our
experiments, we use the map on the left. Procedural generation enables a variety of task complexities: the rightmost map is 2x
larger and also manipulates resource distributions to scale difficulty as agents move farther from the center.
Resource System: Agents spawn with 10 food, water, and
health. At every tick, agents lose one food and one water. All
of these values are configurable. If agents run out of food
or water, they begin losing health. If agents are well fed and
well hydrated (i.e. above half food and water), they begin
regaining health. In order to survive, agents must quickly
forage for food, which is in limited supply, and water, which
is infinitely renewable but only available at a smaller number
of pools.6 Thus, the objective is simultaneously navigate and
forage for food/water in the presence of upward of a hundred
agents attempting to do the same.
Combat System: Agents can attack each other with three
different styles. For flavor, we refer to these as Range, Mage,
and Melee. Accuracy and damage are determined by the
attack style and the combat stats of the attacker and defender
(see Progression System). This system, which also allows
agents to pilfer resources from their target, was designed to
enable a variety of strategies. For example, Range and Melee
attacks are more damaging, but a successful magic attack
freezes the target in place temporarily. Agents more skilled
in combat can assert map control, locking down resource rich
regions for themselves. Agents more skilled in maneuvering
can succeed through foraging, using mage attacks to pre-
vent aggressors from closing distance. In short, agents must
balance the reduced risk of attempting to forage passively,
protecting themselves only when needed, against the greater
reward of attacking their neighbors to pilfer their resources
and cull the competition. 7
6Agents collect food by moving into a ”forest” tile and water
by moving adjacent to a ”water” tile. Forest tiles turn to grass once
consumed, but they regenerate over time. Figure 1 shows tile types
7Large scale battles at spawn are undesirable in MMOs. For the
map used in our baseline (Figure 1), agents may not attack agents
that have recently spawned. For the new map in Figure 2, agents
may be attacked only by other agents within a fixed distance of their
level (see Progression System). Agents are perfectly safe within a
small region of the spawn containing little to no food. As they travel
farther, increasingly powerful agents are able to attack them, but
more resources are present. This situation adds another risk-reward
trade off layer to the environment.
Progression System: Progress in real MMOs varies on
two axes: soft advantage gained through strategic/mechanical
talent and hard numerical advantage gained through skill
levels/equipment. In Neural MMO, agents progress their
abilities through usage. Foraging for food and water grants
experience in the respective Hunting and Fishing skills. A
higher Hunting level enables agents to gain more from re-
source tiles and also carry more food. The same is true of
Fishing and water tiles, and a similar system is in place for
combat. Agents gain levels in Constitution, Range, Mage,
Melee, and Defense through fighting other agents. Higher of-
fensive levels increase accuracy and damage. Higher Consti-
tution directly increases an agent’s maximum health. Higher
Defense decreases the accuracy of opponents’ attacks. An
overall level is calculated for each agent based off of their
combat stats. The global scale of experience awarded for
each action is configurable to enable any game progression
time scale from a few minutes to thousands of hours.
Front End Client: The Neural MMO client is written in
C# using Unity3D and follows a design shared by multiple
MMOs: while the game state is a 2D tile grid, the client
renders in full 3D with smooth animations. As the client is
only used for test-time visualization, this approach enables
us to achieve far greater computational efficiency than physi-
cally simulated environments.8 At the same time, access to a
full game engine allows us to maintain game play complex-
ity without sacrificing interpretability or visual fidelity. A
unique programmable name is displayed above each agent
along with its health, food, and water values. We also display
additional status effects, such as whether an agent is frozen
and the level range within which it is attackable. Users can
click on specific agents to follow them with the camera or
view more detailed stats. Our previous THREE.js client con-
tained a number of useful research overlays for visualizing
agent exploration behaviors and value maps (Figure 2), which
will be ported to the Unity3D client soon.
8In our experiments, only 0.5-2.0 percent of total CPU is used
to simulate the environment
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<latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit><latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit><latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit><latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit>
z
<latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMei F48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQL Nf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQ gBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMei F48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQL Nf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQ gBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMei F48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQL Nf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQ gBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMei F48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQL Nf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQ gBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit>
··· <latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
g
<latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMei F48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpR FKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsY IDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMei F48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpR FKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsY IDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMei F48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpR FKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsY IDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMei F48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpR FKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsY IDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit>
z2
<latexit sha1_base64="Tl1a1wOD8ilQziyIqh4CozZwO5Y=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIuiy6cVnBPqApZTK9aYdOJmFmItTQ33D jQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OIyrNY/lgpgn2IzqSPOSMGiv5fkTNOAizp9mgPqhU3Zo7B1klXkGqUKA5qHz5w5ilEUrDBNW657mJ6WdUGc4Ezsp+qjGhbEJH2LNU0gh1P5tnnpFzqwxJGCv7pCFz9fdGRiOtp1FgJ /OMetnLxf+8XmrC637GZZIalGxxKEwFMTHJCyBDrpAZMbWEMsVtVsLGVFFmbE1lW4K3/OVV0q7XPLfm3V9WGzdFHSU4hTO4AA+uoAF30IQWMEjgGV7hzUmdF+fd+ViMrjnFzgn8gfP5Ay7ykcM=</latexit><latexit sha1_base64="Tl1a1wOD8ilQziyIqh4CozZwO5Y=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIuiy6cVnBPqApZTK9aYdOJmFmItTQ33D jQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OIyrNY/lgpgn2IzqSPOSMGiv5fkTNOAizp9mgPqhU3Zo7B1klXkGqUKA5qHz5w5ilEUrDBNW657mJ6WdUGc4Ezsp+qjGhbEJH2LNU0gh1P5tnnpFzqwxJGCv7pCFz9fdGRiOtp1FgJ /OMetnLxf+8XmrC637GZZIalGxxKEwFMTHJCyBDrpAZMbWEMsVtVsLGVFFmbE1lW4K3/OVV0q7XPLfm3V9WGzdFHSU4hTO4AA+uoAF30IQWMEjgGV7hzUmdF+fd+ViMrjnFzgn8gfP5Ay7ykcM=</latexit><latexit sha1_base64="Tl1a1wOD8ilQziyIqh4CozZwO5Y=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIuiy6cVnBPqApZTK9aYdOJmFmItTQ33D jQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OIyrNY/lgpgn2IzqSPOSMGiv5fkTNOAizp9mgPqhU3Zo7B1klXkGqUKA5qHz5w5ilEUrDBNW657mJ6WdUGc4Ezsp+qjGhbEJH2LNU0gh1P5tnnpFzqwxJGCv7pCFz9fdGRiOtp1FgJ /OMetnLxf+8XmrC637GZZIalGxxKEwFMTHJCyBDrpAZMbWEMsVtVsLGVFFmbE1lW4K3/OVV0q7XPLfm3V9WGzdFHSU4hTO4AA+uoAF30IQWMEjgGV7hzUmdF+fd+ViMrjnFzgn8gfP5Ay7ykcM=</latexit><latexit sha1_base64="Tl1a1wOD8ilQziyIqh4CozZwO5Y=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQIuiy6cVnBPqApZTK9aYdOJmFmItTQ33D jQhG3/ow7/8ZJm4W2Hhg4nHMv98wJEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OIyrNY/lgpgn2IzqSPOSMGiv5fkTNOAizp9mgPqhU3Zo7B1klXkGqUKA5qHz5w5ilEUrDBNW657mJ6WdUGc4Ezsp+qjGhbEJH2LNU0gh1P5tnnpFzqwxJGCv7pCFz9fdGRiOtp1FgJ /OMetnLxf+8XmrC637GZZIalGxxKEwFMTHJCyBDrpAZMbWEMsVtVsLGVFFmbE1lW4K3/OVV0q7XPLfm3V9WGzdFHSU4hTO4AA+uoAF30IQWMEjgGV7hzUmdF+fd+ViMrjnFzgn8gfP5Ay7ykcM=</latexit>
Observation embedding
<latexit sha1_base64="J6QiuLWbGqHoHJyOUK62UfOoNGo=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgqsx0o8uiG3dWsA9oh5LJ3LahSWZIMoUyFPwVNy4Ucet3uPN vTKez0NYDF07OuZfce8KEM20879tZW9/Y3Nou7ZR39/YPDt2j45aOU0WhSWMeq05INHAmoWmY4dBJFBARcmiH49u5356A0iyWj2aaQCDIULIBo8RYqe+e3oca1CR/YRAhRBGTw75b8apeDrxK/IJUUIFG3/3qRTFNBUhDOdG663uJCTKiDKMcZuVeqiEhdEyG0LVUEgE6yPL1Z/jCKhEexMqWNDhXf09kRGg9FaHtFMSM9LI3F//zuqkZXAcZk0lqQNLF R4OUYxPjeRY4Ygqo4VNLCFXM7orpiChCjU2sbEPwl09eJa1a1feq/kOtUr8p4iihM3SOLpGPrlAd3aEGaiKKMvSMXtGb8+S8OO/Ox6J1zSlmTtAfOJ8/cQqVxg==</latexit><latexit sha1_base64="J6QiuLWbGqHoHJyOUK62UfOoNGo=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgqsx0o8uiG3dWsA9oh5LJ3LahSWZIMoUyFPwVNy4Ucet3uPN vTKez0NYDF07OuZfce8KEM20879tZW9/Y3Nou7ZR39/YPDt2j45aOU0WhSWMeq05INHAmoWmY4dBJFBARcmiH49u5356A0iyWj2aaQCDIULIBo8RYqe+e3oca1CR/YRAhRBGTw75b8apeDrxK/IJUUIFG3/3qRTFNBUhDOdG663uJCTKiDKMcZuVeqiEhdEyG0LVUEgE6yPL1Z/jCKhEexMqWNDhXf09kRGg9FaHtFMSM9LI3F//zuqkZXAcZk0lqQNLF R4OUYxPjeRY4Ygqo4VNLCFXM7orpiChCjU2sbEPwl09eJa1a1feq/kOtUr8p4iihM3SOLpGPrlAd3aEGaiKKMvSMXtGb8+S8OO/Ox6J1zSlmTtAfOJ8/cQqVxg==</latexit><latexit sha1_base64="J6QiuLWbGqHoHJyOUK62UfOoNGo=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgqsx0o8uiG3dWsA9oh5LJ3LahSWZIMoUyFPwVNy4Ucet3uPN vTKez0NYDF07OuZfce8KEM20879tZW9/Y3Nou7ZR39/YPDt2j45aOU0WhSWMeq05INHAmoWmY4dBJFBARcmiH49u5356A0iyWj2aaQCDIULIBo8RYqe+e3oca1CR/YRAhRBGTw75b8apeDrxK/IJUUIFG3/3qRTFNBUhDOdG663uJCTKiDKMcZuVeqiEhdEyG0LVUEgE6yPL1Z/jCKhEexMqWNDhXf09kRGg9FaHtFMSM9LI3F//zuqkZXAcZk0lqQNLF R4OUYxPjeRY4Ygqo4VNLCFXM7orpiChCjU2sbEPwl09eJa1a1feq/kOtUr8p4iihM3SOLpGPrlAd3aEGaiKKMvSMXtGb8+S8OO/Ox6J1zSlmTtAfOJ8/cQqVxg==</latexit><latexit sha1_base64="J6QiuLWbGqHoHJyOUK62UfOoNGo=">AAAB/nicbVDLSgMxFM34rPU1Kq7cBIvgqsx0o8uiG3dWsA9oh5LJ3LahSWZIMoUyFPwVNy4Ucet3uPN vTKez0NYDF07OuZfce8KEM20879tZW9/Y3Nou7ZR39/YPDt2j45aOU0WhSWMeq05INHAmoWmY4dBJFBARcmiH49u5356A0iyWj2aaQCDIULIBo8RYqe+e3oca1CR/YRAhRBGTw75b8apeDrxK/IJUUIFG3/3qRTFNBUhDOdG663uJCTKiDKMcZuVeqiEhdEyG0LVUEgE6yPL1Z/jCKhEexMqWNDhXf09kRGg9FaHtFMSM9LI3F//zuqkZXAcZk0lqQNLF R4OUYxPjeRY4Ygqo4VNLCFXM7orpiChCjU2sbEPwl09eJa1a1feq/kOtUr8p4iihM3SOLpGPrlAd3aEGaiKKMvSMXtGb8+S8OO/Ox6J1zSlmTtAfOJ8/cQqVxg==</latexit>
··· <latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
xn
<latexit sha1_base64="AIagd G6c5a9ei/j8xrR4i1SR5sE=">AAAB83icbVDLSsNAFL2pr1pfVZdu BovgqiQi6LLoxmUF+4CmlMn0ph06mYSZiVhCf8ONC0Xc+jPu/Bsnb RbaemDgcM693DMnSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDF ssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udR1Sax/LBTBPsR3Qkecg ZNVby/YiacRBmT7OBHFRrbt2dg6wSryA1KNAcVL/8YczSCKVhgmrd 89zE9DOqDGcCZxU/1ZhQNqEj7FkqaYS6n80zz8iZVYYkjJV90pC5+ nsjo5HW0yiwk3lGvezl4n9eLzXhdT/jMkkNSrY4FKaCmJjkBZAhV8 iMmFpCmeI2K2FjqigztqaKLcFb/vIqaV/UPbfu3V/WGjdFHWU4gVM 4Bw+uoAF30IQWMEjgGV7hzUmdF+fd+ViMlpxi5xj+wPn8AYbUkf0= </latexit><latexit sha1_base64="AIagd G6c5a9ei/j8xrR4i1SR5sE=">AAAB83icbVDLSsNAFL2pr1pfVZdu BovgqiQi6LLoxmUF+4CmlMn0ph06mYSZiVhCf8ONC0Xc+jPu/Bsnb RbaemDgcM693DMnSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDF ssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udR1Sax/LBTBPsR3Qkecg ZNVby/YiacRBmT7OBHFRrbt2dg6wSryA1KNAcVL/8YczSCKVhgmrd 89zE9DOqDGcCZxU/1ZhQNqEj7FkqaYS6n80zz8iZVYYkjJV90pC5+ nsjo5HW0yiwk3lGvezl4n9eLzXhdT/jMkkNSrY4FKaCmJjkBZAhV8 iMmFpCmeI2K2FjqigztqaKLcFb/vIqaV/UPbfu3V/WGjdFHWU4gVM 4Bw+uoAF30IQWMEjgGV7hzUmdF+fd+ViMlpxi5xj+wPn8AYbUkf0= </latexit><latexit sha1_base64="AIagd G6c5a9ei/j8xrR4i1SR5sE=">AAAB83icbVDLSsNAFL2pr1pfVZdu BovgqiQi6LLoxmUF+4CmlMn0ph06mYSZiVhCf8ONC0Xc+jPu/Bsnb RbaemDgcM693DMnSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDF ssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udR1Sax/LBTBPsR3Qkecg ZNVby/YiacRBmT7OBHFRrbt2dg6wSryA1KNAcVL/8YczSCKVhgmrd 89zE9DOqDGcCZxU/1ZhQNqEj7FkqaYS6n80zz8iZVYYkjJV90pC5+ nsjo5HW0yiwk3lGvezl4n9eLzXhdT/jMkkNSrY4FKaCmJjkBZAhV8 iMmFpCmeI2K2FjqigztqaKLcFb/vIqaV/UPbfu3V/WGjdFHWU4gVM 4Bw+uoAF30IQWMEjgGV7hzUmdF+fd+ViMlpxi5xj+wPn8AYbUkf0= </latexit><latexit sha1_base64="AIagd G6c5a9ei/j8xrR4i1SR5sE=">AAAB83icbVDLSsNAFL2pr1pfVZdu BovgqiQi6LLoxmUF+4CmlMn0ph06mYSZiVhCf8ONC0Xc+jPu/Bsnb RbaemDgcM693DMnSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDF ssFrHqBlSj4BJbhhuB3UQhjQKBnWBym/udR1Sax/LBTBPsR3Qkecg ZNVby/YiacRBmT7OBHFRrbt2dg6wSryA1KNAcVL/8YczSCKVhgmrd 89zE9DOqDGcCZxU/1ZhQNqEj7FkqaYS6n80zz8iZVYYkjJV90pC5+ nsjo5HW0yiwk3lGvezl4n9eLzXhdT/jMkkNSrY4FKaCmJjkBZAhV8 iMmFpCmeI2K2FjqigztqaKLcFb/vIqaV/UPbfu3V/WGjdFHWU4gVM 4Bw+uoAF30IQWMEjgGV7hzUmdF+fd+ViMlpxi5xj+wPn8AYbUkf0= </latexit>
x1
<latexit sha1_base64="2HhT HyaEJkkJenBTAOB/h38YNco=">AAAB83icbVDLSsNAFL2pr1pfVZ duBovgqiQi6LLoxmUF+4CmlMl00g6dTMLMjVhCf8ONC0Xc+jPu/B snbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZ xqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJrwfk RHSoSCUbSS70cUx0GYPc0G3qBac+vuHGSVeAWpQYHmoPrlD2OWR lwhk9SYnucm2M+oRsEkn1X81PCEsgkd8Z6likbc9LN55hk5s8qQh LG2TyGZq783MhoZM40CO5lnNMteLv7n9VIMr/uZUEmKXLHFoTCVB GOSF0CGQnOGcmoJZVrYrISNqaYMbU0VW4K3/OVV0r6oe27du7+sN W6KOspwAqdwDh5cQQPuoAktYJDAM7zCm5M6L86787EYLTnFzjH8g fP5AypgkcA=</latexit><latexit sha1_base64="2HhT HyaEJkkJenBTAOB/h38YNco=">AAAB83icbVDLSsNAFL2pr1pfVZ duBovgqiQi6LLoxmUF+4CmlMl00g6dTMLMjVhCf8ONC0Xc+jPu/B snbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZ xqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJrwfk RHSoSCUbSS70cUx0GYPc0G3qBac+vuHGSVeAWpQYHmoPrlD2OWR lwhk9SYnucm2M+oRsEkn1X81PCEsgkd8Z6likbc9LN55hk5s8qQh LG2TyGZq783MhoZM40CO5lnNMteLv7n9VIMr/uZUEmKXLHFoTCVB GOSF0CGQnOGcmoJZVrYrISNqaYMbU0VW4K3/OVV0r6oe27du7+sN W6KOspwAqdwDh5cQQPuoAktYJDAM7zCm5M6L86787EYLTnFzjH8g fP5AypgkcA=</latexit><latexit sha1_base64="2HhT HyaEJkkJenBTAOB/h38YNco=">AAAB83icbVDLSsNAFL2pr1pfVZ duBovgqiQi6LLoxmUF+4CmlMl00g6dTMLMjVhCf8ONC0Xc+jPu/B snbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZ xqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJrwfk RHSoSCUbSS70cUx0GYPc0G3qBac+vuHGSVeAWpQYHmoPrlD2OWR lwhk9SYnucm2M+oRsEkn1X81PCEsgkd8Z6likbc9LN55hk5s8qQh LG2TyGZq783MhoZM40CO5lnNMteLv7n9VIMr/uZUEmKXLHFoTCVB GOSF0CGQnOGcmoJZVrYrISNqaYMbU0VW4K3/OVV0r6oe27du7+sN W6KOspwAqdwDh5cQQPuoAktYJDAM7zCm5M6L86787EYLTnFzjH8g fP5AypgkcA=</latexit><latexit sha1_base64="2HhT HyaEJkkJenBTAOB/h38YNco=">AAAB83icbVDLSsNAFL2pr1pfVZ duBovgqiQi6LLoxmUF+4CmlMl00g6dTMLMjVhCf8ONC0Xc+jPu/B snbRbaemDgcM693DMnSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZ xqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST29zvPHJtRKwecJrwfk RHSoSCUbSS70cUx0GYPc0G3qBac+vuHGSVeAWpQYHmoPrlD2OWR lwhk9SYnucm2M+oRsEkn1X81PCEsgkd8Z6likbc9LN55hk5s8qQh LG2TyGZq783MhoZM40CO5lnNMteLv7n9VIMr/uZUEmKXLHFoTCVB GOSF0CGQnOGcmoJZVrYrISNqaYMbU0VW4K3/OVV0r6oe27du7+sN W6KOspwAqdwDh5cQQPuoAktYJDAM7zCm5M6L86787EYLTnFzjH8g fP5AypgkcA=</latexit>
··· <latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
E
n
ti
ti
es
<latexit sha1_base64="Cnn1hMyqiaedoHq+ZPLPTi/RGKs=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsx0o8uiCC4r2Ae0Q8mkd9rQTGaaZIQy9CfcuFDErb/jzr8xbWehrQcCh3Pu4eaeIBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7dxvP6HSPJaPZpqgH9Gh5CFn1FipcydthqPulytu1V2ArBMvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwJnpV6qMaFsTIfYtVTSCLWfLf47IxdWGZAwVvZJQxbq70RGI62nUWAnI2pGetWbi/953dSE137GZZIalGy5KEwFMTGZH08GXCEzYmoJZcpezggbUUWZsRWVbAne6snrpFWrem7Ve6hV6jd5HUU4g3O4BA+uoA730IAmMBDwDK/w5kycF+fd+ViOFpw8cwp/4Hz+ADH/kA0=</latexit><latexit sha1_base64="Cnn1hMyqiaedoHq+ZPLPTi/RGKs=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsx0o8uiCC4r2Ae0Q8mkd9rQTGaaZIQy9CfcuFDErb/jzr8xbWehrQcCh3Pu4eaeIBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7dxvP6HSPJaPZpqgH9Gh5CFn1FipcydthqPulytu1V2ArBMvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwJnpV6qMaFsTIfYtVTSCLWfLf47IxdWGZAwVvZJQxbq70RGI62nUWAnI2pGetWbi/953dSE137GZZIalGy5KEwFMTGZH08GXCEzYmoJZcpezggbUUWZsRWVbAne6snrpFWrem7Ve6hV6jd5HUU4g3O4BA+uoA730IAmMBDwDK/w5kycF+fd+ViOFpw8cwp/4Hz+ADH/kA0=</latexit><latexit sha1_base64="Cnn1hMyqiaedoHq+ZPLPTi/RGKs=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsx0o8uiCC4r2Ae0Q8mkd9rQTGaaZIQy9CfcuFDErb/jzr8xbWehrQcCh3Pu4eaeIBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7dxvP6HSPJaPZpqgH9Gh5CFn1FipcydthqPulytu1V2ArBMvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwJnpV6qMaFsTIfYtVTSCLWfLf47IxdWGZAwVvZJQxbq70RGI62nUWAnI2pGetWbi/953dSE137GZZIalGy5KEwFMTGZH08GXCEzYmoJZcpezggbUUWZsRWVbAne6snrpFWrem7Ve6hV6jd5HUU4g3O4BA+uoA730IAmMBDwDK/w5kycF+fd+ViOFpw8cwp/4Hz+ADH/kA0=</latexit><latexit sha1_base64="Cnn1hMyqiaedoHq+ZPLPTi/RGKs=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsx0o8uiCC4r2Ae0Q8mkd9rQTGaaZIQy9CfcuFDErb/jzr8xbWehrQcCh3Pu4eaeIBFcG9f9dgobm1vbO8Xd0t7+weFR+fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7dxvP6HSPJaPZpqgH9Gh5CFn1FipcydthqPulytu1V2ArBMvJxXI0eiXv3qDmKURSsME1brruYnxM6oMZwJnpV6qMaFsTIfYtVTSCLWfLf47IxdWGZAwVvZJQxbq70RGI62nUWAnI2pGetWbi/953dSE137GZZIalGy5KEwFMTGZH08GXCEzYmoJZcpezggbUUWZsRWVbAne6snrpFWrem7Ve6hV6jd5HUU4g3O4BA+uoA730IAmMBDwDK/w5kycF+fd+ViOFpw8cwp/4Hz+ADH/kA0=</latexit>
1
..
.n
<latexit sha1_base64="/DsLVge6Fcxbel37Tbw/akcVAE4=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPbUDabTbt0swm7E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbTSo0f6MkzQEDWo1ty6OwdZJV5BalCgOah+9cOEZTFXyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnqaIxN34+v3hKzqwSkijRthSSufp7IqexMZM4sJ0xxZFZ9mbif14vw+jaz4VKM+SKLRZFmSSYkNn7JBSaM5QTSyjTwt5K2IhqytCGVLEheMsvr5L2Rd1z6979Za1xU8RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+dj0Vpyiplj+APn8wep2pA/</latexit><latexit sha1_base64="/DsLVge6Fcxbel37Tbw/akcVAE4=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPbUDabTbt0swm7E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbTSo0f6MkzQEDWo1ty6OwdZJV5BalCgOah+9cOEZTFXyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnqaIxN34+v3hKzqwSkijRthSSufp7IqexMZM4sJ0xxZFZ9mbif14vw+jaz4VKM+SKLRZFmSSYkNn7JBSaM5QTSyjTwt5K2IhqytCGVLEheMsvr5L2Rd1z6979Za1xU8RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+dj0Vpyiplj+APn8wep2pA/</latexit><latexit sha1_base64="/DsLVge6Fcxbel37Tbw/akcVAE4=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPbUDabTbt0swm7E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbTSo0f6MkzQEDWo1ty6OwdZJV5BalCgOah+9cOEZTFXyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnqaIxN34+v3hKzqwSkijRthSSufp7IqexMZM4sJ0xxZFZ9mbif14vw+jaz4VKM+SKLRZFmSSYkNn7JBSaM5QTSyjTwt5K2IhqytCGVLEheMsvr5L2Rd1z6979Za1xU8RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+dj0Vpyiplj+APn8wep2pA/</latexit><latexit sha1_base64="/DsLVge6Fcxbel37Tbw/akcVAE4=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPbUDabTbt0swm7E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTj25nfeeLaiEQ94CTlfkyHSkSCUbTSo0f6MkzQEDWo1ty6OwdZJV5BalCgOah+9cOEZTFXyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnqaIxN34+v3hKzqwSkijRthSSufp7IqexMZM4sJ0xxZFZ9mbif14vw+jaz4VKM+SKLRZFmSSYkNn7JBSaM5QTSyjTwt5K2IhqytCGVLEheMsvr5L2Rd1z6979Za1xU8RRhhM4hXPw4AoacAdNaAEDBc/wCm+OcV6cd+dj0Vpyiplj+APn8wep2pA/</latexit>
Raw game data
<latexit sha1_base64="ecd5V85y6cc TcOi19EOsFi3Tk94=">AAAB9HicbVA9TwJBEN3zE/ELtbTZSEysyB2NlkQbSzTykc CFzO3twYa9vXN3DkMIv8PGQmNs/TF2/hsXuELBl0zy8t5MZuYFqRQGXffbWVvf2Nza LuwUd/f2Dw5LR8dNk2Sa8QZLZKLbARguheINFCh5O9Uc4kDyVjC8mfmtEddGJOoBx yn3Y+grEQkGaCX/Hp5oH2JOQ0DolcpuxZ2DrhIvJ2WSo94rfXXDhGUxV8gkGNPx3B T9CWgUTPJpsZsZngIbQp93LFV2kfEn86On9NwqIY0SbUshnau/JyYQGzOOA9sZAw7M sjcT//M6GUZX/kSoNEOu2GJRlEmKCZ0lQEOhOUM5tgSYFvZWygaggaHNqWhD8JZfX iXNasVzK95dtVy7zuMokFNyRi6IRy5JjdySOmkQRh7JM3klb87IeXHenY9F65qTz5 yQP3A+fwAF/ZGY</latexit><latexit sha1_base64="ecd5V85y6cc TcOi19EOsFi3Tk94=">AAAB9HicbVA9TwJBEN3zE/ELtbTZSEysyB2NlkQbSzTykc CFzO3twYa9vXN3DkMIv8PGQmNs/TF2/hsXuELBl0zy8t5MZuYFqRQGXffbWVvf2Nza LuwUd/f2Dw5LR8dNk2Sa8QZLZKLbARguheINFCh5O9Uc4kDyVjC8mfmtEddGJOoBx yn3Y+grEQkGaCX/Hp5oH2JOQ0DolcpuxZ2DrhIvJ2WSo94rfXXDhGUxV8gkGNPx3B T9CWgUTPJpsZsZngIbQp93LFV2kfEn86On9NwqIY0SbUshnau/JyYQGzOOA9sZAw7M sjcT//M6GUZX/kSoNEOu2GJRlEmKCZ0lQEOhOUM5tgSYFvZWygaggaHNqWhD8JZfX iXNasVzK95dtVy7zuMokFNyRi6IRy5JjdySOmkQRh7JM3klb87IeXHenY9F65qTz5 yQP3A+fwAF/ZGY</latexit><latexit sha1_base64="ecd5V85y6cc TcOi19EOsFi3Tk94=">AAAB9HicbVA9TwJBEN3zE/ELtbTZSEysyB2NlkQbSzTykc CFzO3twYa9vXN3DkMIv8PGQmNs/TF2/hsXuELBl0zy8t5MZuYFqRQGXffbWVvf2Nza LuwUd/f2Dw5LR8dNk2Sa8QZLZKLbARguheINFCh5O9Uc4kDyVjC8mfmtEddGJOoBx yn3Y+grEQkGaCX/Hp5oH2JOQ0DolcpuxZ2DrhIvJ2WSo94rfXXDhGUxV8gkGNPx3B T9CWgUTPJpsZsZngIbQp93LFV2kfEn86On9NwqIY0SbUshnau/JyYQGzOOA9sZAw7M sjcT//M6GUZX/kSoNEOu2GJRlEmKCZ0lQEOhOUM5tgSYFvZWygaggaHNqWhD8JZfX iXNasVzK95dtVy7zuMokFNyRi6IRy5JjdySOmkQRh7JM3klb87IeXHenY9F65qTz5 yQP3A+fwAF/ZGY</latexit><latexit sha1_base64="ecd5V85y6cc TcOi19EOsFi3Tk94=">AAAB9HicbVA9TwJBEN3zE/ELtbTZSEysyB2NlkQbSzTykc CFzO3twYa9vXN3DkMIv8PGQmNs/TF2/hsXuELBl0zy8t5MZuYFqRQGXffbWVvf2Nza LuwUd/f2Dw5LR8dNk2Sa8QZLZKLbARguheINFCh5O9Uc4kDyVjC8mfmtEddGJOoBx yn3Y+grEQkGaCX/Hp5oH2JOQ0DolcpuxZ2DrhIvJ2WSo94rfXXDhGUxV8gkGNPx3B T9CWgUTPJpsZsZngIbQp93LFV2kfEn86On9NwqIY0SbUshnau/JyYQGzOOA9sZAw7M sjcT//M6GUZX/kSoNEOu2GJRlEmKCZ0lQEOhOUM5tgSYFvZWygaggaHNqWhD8JZfX iXNasVzK95dtVy7zuMokFNyRi6IRy5JjdySOmkQRh7JM3klb87IeXHenY9F65qTz5 yQP3A+fwAF/ZGY</latexit> Attribute embeddings
<latexit sha1_base64="bmxJbEL0Lw4Akk54QAO0fooPmXA=">AAAB/XicbVDLSgNB EJz1GeMrPm5eBoPgKezmoseoF48RzAOSJczO9iZDZmeXmV4hhuCvePGgiFf/w5t/4yTZgyYWNBRV3XR3BakUBl3321lZXVvf2CxsFbd3dvf2SweHTZNkmkODJzLR7YAZkEJBAw VKaKcaWBxIaAXDm6nfegBtRKLucZSCH7O+EpHgDK3UKx1fIWoRZAgU4gDCUKi+6ZXKbsWdgS4TLydlkqPeK311w4RnMSjkkhnT8dwU/THTKLiESbGbGUgZH7I+dCxVLAbjj2fXT +iZVUIaJdqWQjpTf0+MWWzMKA5sZ8xwYBa9qfif18kwuvTHQqX2O8Xni6JMUkzoNAoaCg0c5cgSxrWwt1I+YJpxtIEVbQje4svLpFmteG7Fu6uWa9d5HAVyQk7JOfHIBamRW1I nDcLJI3kmr+TNeXJenHfnY9664uQzR+QPnM8fqhGVVw==</latexit><latexit sha1_base64="bmxJbEL0Lw4Akk54QAO0fooPmXA=">AAAB/XicbVDLSgNB EJz1GeMrPm5eBoPgKezmoseoF48RzAOSJczO9iZDZmeXmV4hhuCvePGgiFf/w5t/4yTZgyYWNBRV3XR3BakUBl3321lZXVvf2CxsFbd3dvf2SweHTZNkmkODJzLR7YAZkEJBAw VKaKcaWBxIaAXDm6nfegBtRKLucZSCH7O+EpHgDK3UKx1fIWoRZAgU4gDCUKi+6ZXKbsWdgS4TLydlkqPeK311w4RnMSjkkhnT8dwU/THTKLiESbGbGUgZH7I+dCxVLAbjj2fXT +iZVUIaJdqWQjpTf0+MWWzMKA5sZ8xwYBa9qfif18kwuvTHQqX2O8Xni6JMUkzoNAoaCg0c5cgSxrWwt1I+YJpxtIEVbQje4svLpFmteG7Fu6uWa9d5HAVyQk7JOfHIBamRW1I nDcLJI3kmr+TNeXJenHfnY9664uQzR+QPnM8fqhGVVw==</latexit><latexit sha1_base64="bmxJbEL0Lw4Akk54QAO0fooPmXA=">AAAB/XicbVDLSgNB EJz1GeMrPm5eBoPgKezmoseoF48RzAOSJczO9iZDZmeXmV4hhuCvePGgiFf/w5t/4yTZgyYWNBRV3XR3BakUBl3321lZXVvf2CxsFbd3dvf2SweHTZNkmkODJzLR7YAZkEJBAw VKaKcaWBxIaAXDm6nfegBtRKLucZSCH7O+EpHgDK3UKx1fIWoRZAgU4gDCUKi+6ZXKbsWdgS4TLydlkqPeK311w4RnMSjkkhnT8dwU/THTKLiESbGbGUgZH7I+dCxVLAbjj2fXT +iZVUIaJdqWQjpTf0+MWWzMKA5sZ8xwYBa9qfif18kwuvTHQqX2O8Xni6JMUkzoNAoaCg0c5cgSxrWwt1I+YJpxtIEVbQje4svLpFmteG7Fu6uWa9d5HAVyQk7JOfHIBamRW1I nDcLJI3kmr+TNeXJenHfnY9664uQzR+QPnM8fqhGVVw==</latexit><latexit sha1_base64="bmxJbEL0Lw4Akk54QAO0fooPmXA=">AAAB/XicbVDLSgNB EJz1GeMrPm5eBoPgKezmoseoF48RzAOSJczO9iZDZmeXmV4hhuCvePGgiFf/w5t/4yTZgyYWNBRV3XR3BakUBl3321lZXVvf2CxsFbd3dvf2SweHTZNkmkODJzLR7YAZkEJBAw VKaKcaWBxIaAXDm6nfegBtRKLucZSCH7O+EpHgDK3UKx1fIWoRZAgU4gDCUKi+6ZXKbsWdgS4TLydlkqPeK311w4RnMSjkkhnT8dwU/THTKLiESbGbGUgZH7I+dCxVLAbjj2fXT +iZVUIaJdqWQjpTf0+MWWzMKA5sZ8xwYBa9qfif18kwuvTHQqX2O8Xni6JMUkzoNAoaCg0c5cgSxrWwt1I+YJpxtIEVbQje4svLpFmteG7Fu6uWa9d5HAVyQk7JOfHIBamRW1I nDcLJI3kmr+TNeXJenHfnY9664uQzR+QPnM8fqhGVVw==</latexit>
f
<latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMei F48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0g ilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUM EJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMei F48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0g ilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUM EJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMei F48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0g ilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUM EJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit><latexit sha1_base64="b4HLEbhr7TEtaehBb4ygFYyuiV8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMei F48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQ7KFbfqLkDWiZeTCuRoDMpf/WHM0g ilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUM EJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AyvGM6g==</latexit>
e1
<latexit sha1_base64="6zA7gEs4vLWyBlUv9CAvgcAHwFg=">AAAB 6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7 srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9YN/vu1Wv5s1BVolfkCoUaPTdr94gYVmM0jB Bte76XmqCnCrDmcBppZdpTCkb0yF2LZU0Rh3k81On5MwqAxIlypY0ZK7+nshprPUkDm1nTM1IL3sz8T+vm5noOsi5TDODki0WRZkgJiGzv8mAK2R GTCyhTHF7K2EjqigzNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/4Hz+AO6vjY0=</late xit><latexit sha1_base64="6zA7gEs4vLWyBlUv9CAvgcAHwFg=">AAAB 6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7 srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9YN/vu1Wv5s1BVolfkCoUaPTdr94gYVmM0jB Bte76XmqCnCrDmcBppZdpTCkb0yF2LZU0Rh3k81On5MwqAxIlypY0ZK7+nshprPUkDm1nTM1IL3sz8T+vm5noOsi5TDODki0WRZkgJiGzv8mAK2R GTCyhTHF7K2EjqigzNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/4Hz+AO6vjY0=</late xit><latexit sha1_base64="6zA7gEs4vLWyBlUv9CAvgcAHwFg=">AAAB 6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7 srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9YN/vu1Wv5s1BVolfkCoUaPTdr94gYVmM0jB Bte76XmqCnCrDmcBppZdpTCkb0yF2LZU0Rh3k81On5MwqAxIlypY0ZK7+nshprPUkDm1nTM1IL3sz8T+vm5noOsi5TDODki0WRZkgJiGzv8mAK2R GTCyhTHF7K2EjqigzNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/4Hz+AO6vjY0=</late xit><latexit sha1_base64="6zA7gEs4vLWyBlUv9CAvgcAHwFg=">AAAB 6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7 srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9YN/vu1Wv5s1BVolfkCoUaPTdr94gYVmM0jB Bte76XmqCnCrDmcBppZdpTCkb0yF2LZU0Rh3k81On5MwqAxIlypY0ZK7+nshprPUkDm1nTM1IL3sz8T+vm5noOsi5TDODki0WRZkgJiGzv8mAK2R GTCyhTHF7K2EjqigzNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/4Hz+AO6vjY0=</late xit>
e2
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<latexit sha1_base64="Ixs6byDxI13PHmv3i/ziV98fHIw=">AAAB 6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ 2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0gP3LfrniVt05yCrxclKBHI1++as3iFkaoTR MUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4A qZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvftapX6Tx1GEEziFc/DgCupwBw1oAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPH/G3jY8=</lat exit><latexit sha1_base64="Ixs6byDxI13PHmv3i/ziV98fHIw=">AAAB 6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ 2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0gP3LfrniVt05yCrxclKBHI1++as3iFkaoTR MUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4A qZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvftapX6Tx1GEEziFc/DgCupwBw1oAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPH/G3jY8=</lat exit><latexit sha1_base64="Ixs6byDxI13PHmv3i/ziV98fHIw=">AAAB 6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ 2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0gP3LfrniVt05yCrxclKBHI1++as3iFkaoTR MUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4A qZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvftapX6Tx1GEEziFc/DgCupwBw1oAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPH/G3jY8=</lat exit><latexit sha1_base64="Ixs6byDxI13PHmv3i/ziV98fHIw=">AAAB 6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ 2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0gP3LfrniVt05yCrxclKBHI1++as3iFkaoTR MUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4A qZERNLKFPc3krYiCrKjE2nZEPwll9eJa2LqudWvftapX6Tx1GEEziFc/DgCupwBw1oAoMhPMMrvDnCeXHenY9Fa8HJZ47hD5zPH/G3jY8=</lat exit>
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<latexit sha1_base64="kU7V9bOCMT2rXMwQW9YRpifrB7s=">AAACCXicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cq9gOaWjabTbt0kw27E6W EXL34V7x4UMSr/8Cb/8ZN24O2Phh4vDfDzDw/EVyD43xbpaXlldW18nplY3Nre8fe3WtpmSrKmlQKqTo+0UzwmDWBg2CdRDES+YK1/dFl4bfvmdJcxrcwTlgvIoOYh5wSMFLfxh4NJGBP8cEQiFLyAXsRgaHvZzf5XRblfbvq1JwJ8CJxZ6SKZmj07S8vkDSNWAxUEK27rpNALyMKOBUsr3ipZgmhIzJgXUNjE jHdyyaf5PjIKAEOpTIVA56ovycyEmk9jnzTWVyp571C/M/rphCe9zIeJymwmE4XhanAIHERCw64YhTE2BBCFTe3YjokilAw4VVMCO78y4ukdVJznZp7fVqtX8ziKKMDdIiOkYvOUB1doQZqIooe0TN6RW/Wk/VivVsf09aSNZvZR39gff4APVmarQ==</latexit><latexit sha1_base64="kU7V9bOCMT2rXMwQW9YRpifrB7s=">AAACCXicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cq9gOaWjabTbt0kw27E6W EXL34V7x4UMSr/8Cb/8ZN24O2Phh4vDfDzDw/EVyD43xbpaXlldW18nplY3Nre8fe3WtpmSrKmlQKqTo+0UzwmDWBg2CdRDES+YK1/dFl4bfvmdJcxrcwTlgvIoOYh5wSMFLfxh4NJGBP8cEQiFLyAXsRgaHvZzf5XRblfbvq1JwJ8CJxZ6SKZmj07S8vkDSNWAxUEK27rpNALyMKOBUsr3ipZgmhIzJgXUNjE jHdyyaf5PjIKAEOpTIVA56ovycyEmk9jnzTWVyp571C/M/rphCe9zIeJymwmE4XhanAIHERCw64YhTE2BBCFTe3YjokilAw4VVMCO78y4ukdVJznZp7fVqtX8ziKKMDdIiOkYvOUB1doQZqIooe0TN6RW/Wk/VivVsf09aSNZvZR39gff4APVmarQ==</latexit><latexit sha1_base64="kU7V9bOCMT2rXMwQW9YRpifrB7s=">AAACCXicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cq9gOaWjabTbt0kw27E6W EXL34V7x4UMSr/8Cb/8ZN24O2Phh4vDfDzDw/EVyD43xbpaXlldW18nplY3Nre8fe3WtpmSrKmlQKqTo+0UzwmDWBg2CdRDES+YK1/dFl4bfvmdJcxrcwTlgvIoOYh5wSMFLfxh4NJGBP8cEQiFLyAXsRgaHvZzf5XRblfbvq1JwJ8CJxZ6SKZmj07S8vkDSNWAxUEK27rpNALyMKOBUsr3ipZgmhIzJgXUNjE jHdyyaf5PjIKAEOpTIVA56ovycyEmk9jnzTWVyp571C/M/rphCe9zIeJymwmE4XhanAIHERCw64YhTE2BBCFTe3YjokilAw4VVMCO78y4ukdVJznZp7fVqtX8ziKKMDdIiOkYvOUB1doQZqIooe0TN6RW/Wk/VivVsf09aSNZvZR39gff4APVmarQ==</latexit><latexit sha1_base64="kU7V9bOCMT2rXMwQW9YRpifrB7s=">AAACCXicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GPRi8cq9gOaWjabTbt0kw27E6W EXL34V7x4UMSr/8Cb/8ZN24O2Phh4vDfDzDw/EVyD43xbpaXlldW18nplY3Nre8fe3WtpmSrKmlQKqTo+0UzwmDWBg2CdRDES+YK1/dFl4bfvmdJcxrcwTlgvIoOYh5wSMFLfxh4NJGBP8cEQiFLyAXsRgaHvZzf5XRblfbvq1JwJ8CJxZ6SKZmj07S8vkDSNWAxUEK27rpNALyMKOBUsr3ipZgmhIzJgXUNjE jHdyyaf5PjIKAEOpTIVA56ovycyEmk9jnzTWVyp571C/M/rphCe9zIeJymwmE4XhanAIHERCw64YhTE2BBCFTe3YjokilAw4VVMCO78y4ukdVJznZp7fVqtX8ziKKMDdIiOkYvOUB1doQZqIooe0TN6RW/Wk/VivVsf09aSNZvZR39gff4APVmarQ==</latexit>
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o
<latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit><latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit><latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit><latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit>
o
<latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit><latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit><latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit><latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit>
z
<latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMei F48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQL Nf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQ gBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMei F48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQL Nf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQ gBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMei F48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQL Nf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQ gBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit><latexit sha1_base64="Gu1NCMCzoTTCsy+PqCg18gApkoI=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMei F48VbCu2oWy2m3bpZhN2X4Qa+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h+0TZxqxlsslrG+D6jhUijeQoGS3yea0yiQvBOMr3O/88i1EbG6w0nC/YgOlQgFo2ilh15EcRSE2dO0X625dXcGsky8gtSgQL Nf/eoNYpZGXCGT1Jiu5yboZ1SjYJJPK73U8ISyMR3yrqWKRtz42SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//O6KYaXfiZUkiJXbP5RmEqCMcnPJwOhOUM5sYQyLWxWwkZUU4a2pIotwVs8eZm0z+qeW/duz2uNq6KOMhzBMZyCBxfQ gBtoQgsYKHiGV3hzjPPivDsf89GSU+wcwh84nz8AUpEe</latexit>
··· <latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
··· <latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
“Melee”<latexit sha1_base64="A/Mlkla0sSwnroiup7KbcSeeahE=">AAAB73icbVA9TwJBEJ3DL8Qv1NJmAzGx Inc0WhJtbEwwkY8ELrC3zMGGvb1zd8+EEP6EjYXG2Pp37Pw3LnCFgi+Z5OW9mczMCxLBtXHdbye3sbm1vZPfLeztHxweFY9PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY38z91hMqzWP5YCYJ+hEdSh5yRo2V2v3+HQ rEUq9YdivuAmSdeBkpQ4Z6r/jVHcQsjVAaJqjWHc9NjD+lynAmcFbophoTysZ0iB1LJY1Q+9PFvTNybpUBCWNlSxqyUH9PTGmk9SQKbGdEzUivenPxP6+TmvDKn3KZpAYlWy4KU0FMTObPkwFXyIyYWEKZ4vZWwkZUUWZsR AUbgrf68jppViueW/Huq+XadRZHHs6gBBfgwSXU4Bbq0AAGAp7hFd6cR+fFeXc+lq05J5s5hT9wPn8AdvqPkg==</latexit><latexit sha1_base64="A/Mlkla0sSwnroiup7KbcSeeahE=">AAAB73icbVA9TwJBEJ3DL8Qv1NJmAzGx Inc0WhJtbEwwkY8ELrC3zMGGvb1zd8+EEP6EjYXG2Pp37Pw3LnCFgi+Z5OW9mczMCxLBtXHdbye3sbm1vZPfLeztHxweFY9PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY38z91hMqzWP5YCYJ+hEdSh5yRo2V2v3+HQ rEUq9YdivuAmSdeBkpQ4Z6r/jVHcQsjVAaJqjWHc9NjD+lynAmcFbophoTysZ0iB1LJY1Q+9PFvTNybpUBCWNlSxqyUH9PTGmk9SQKbGdEzUivenPxP6+TmvDKn3KZpAYlWy4KU0FMTObPkwFXyIyYWEKZ4vZWwkZUUWZsR AUbgrf68jppViueW/Huq+XadRZHHs6gBBfgwSXU4Bbq0AAGAp7hFd6cR+fFeXc+lq05J5s5hT9wPn8AdvqPkg==</latexit><latexit sha1_base64="A/Mlkla0sSwnroiup7KbcSeeahE=">AAAB73icbVA9TwJBEJ3DL8Qv1NJmAzGx Inc0WhJtbEwwkY8ELrC3zMGGvb1zd8+EEP6EjYXG2Pp37Pw3LnCFgi+Z5OW9mczMCxLBtXHdbye3sbm1vZPfLeztHxweFY9PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY38z91hMqzWP5YCYJ+hEdSh5yRo2V2v3+HQ rEUq9YdivuAmSdeBkpQ4Z6r/jVHcQsjVAaJqjWHc9NjD+lynAmcFbophoTysZ0iB1LJY1Q+9PFvTNybpUBCWNlSxqyUH9PTGmk9SQKbGdEzUivenPxP6+TmvDKn3KZpAYlWy4KU0FMTObPkwFXyIyYWEKZ4vZWwkZUUWZsR AUbgrf68jppViueW/Huq+XadRZHHs6gBBfgwSXU4Bbq0AAGAp7hFd6cR+fFeXc+lq05J5s5hT9wPn8AdvqPkg==</latexit><latexit sha1_base64="A/Mlkla0sSwnroiup7KbcSeeahE=">AAAB73icbVA9TwJBEJ3DL8Qv1NJmAzGx Inc0WhJtbEwwkY8ELrC3zMGGvb1zd8+EEP6EjYXG2Pp37Pw3LnCFgi+Z5OW9mczMCxLBtXHdbye3sbm1vZPfLeztHxweFY9PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY38z91hMqzWP5YCYJ+hEdSh5yRo2V2v3+HQ rEUq9YdivuAmSdeBkpQ4Z6r/jVHcQsjVAaJqjWHc9NjD+lynAmcFbophoTysZ0iB1LJY1Q+9PFvTNybpUBCWNlSxqyUH9PTGmk9SQKbGdEzUivenPxP6+TmvDKn3KZpAYlWy4KU0FMTObPkwFXyIyYWEKZ4vZWwkZUUWZsR AUbgrf68jppViueW/Huq+XadRZHHs6gBBfgwSXU4Bbq0AAGAp7hFd6cR+fFeXc+lq05J5s5hT9wPn8AdvqPkg==</latexit>
“Range”
<latexit sha1_base64="U5NPJQsl+w8WC9Ip6QkUAl4Rr50=">AAAB73icbVDLTgJBEOzFF+IL9ehlAjHx RHa56JHoxSMaeSSwgdmhFybMzq4zsyZkw0948aAxXv0db/6Nw+OgYCWdVKq6090VJIJr47rfTm5jc2t7J79b2Ns/ODwqHp80dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC+mfmtJ1Sax/LBTBL0IzqUPOSMGiu1+/17Ko dY6hXLbsWdg6wTb0nKsES9V/zqDmKWRigNE1Trjucmxs+oMpwJnBa6qcaEsjEdYsdSSSPUfja/d0rOrTIgYaxsSUPm6u+JjEZaT6LAdkbUjPSqNxP/8zqpCa/8jMskNSjZYlGYCmJiMnueDLhCZsTEEsoUt7cSNqKKMmMjK tgQvNWX10mzWvHcindXLdeul3Hk4QxKcAEeXEINbqEODWAg4Ble4c15dF6cd+dj0ZpzljOn8AfO5w9+oY+X</latexit><latexit sha1_base64="U5NPJQsl+w8WC9Ip6QkUAl4Rr50=">AAAB73icbVDLTgJBEOzFF+IL9ehlAjHx RHa56JHoxSMaeSSwgdmhFybMzq4zsyZkw0948aAxXv0db/6Nw+OgYCWdVKq6090VJIJr47rfTm5jc2t7J79b2Ns/ODwqHp80dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC+mfmtJ1Sax/LBTBL0IzqUPOSMGiu1+/17Ko dY6hXLbsWdg6wTb0nKsES9V/zqDmKWRigNE1Trjucmxs+oMpwJnBa6qcaEsjEdYsdSSSPUfja/d0rOrTIgYaxsSUPm6u+JjEZaT6LAdkbUjPSqNxP/8zqpCa/8jMskNSjZYlGYCmJiMnueDLhCZsTEEsoUt7cSNqKKMmMjK tgQvNWX10mzWvHcindXLdeul3Hk4QxKcAEeXEINbqEODWAg4Ble4c15dF6cd+dj0ZpzljOn8AfO5w9+oY+X</latexit><latexit sha1_base64="U5NPJQsl+w8WC9Ip6QkUAl4Rr50=">AAAB73icbVDLTgJBEOzFF+IL9ehlAjHx RHa56JHoxSMaeSSwgdmhFybMzq4zsyZkw0948aAxXv0db/6Nw+OgYCWdVKq6090VJIJr47rfTm5jc2t7J79b2Ns/ODwqHp80dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC+mfmtJ1Sax/LBTBL0IzqUPOSMGiu1+/17Ko dY6hXLbsWdg6wTb0nKsES9V/zqDmKWRigNE1Trjucmxs+oMpwJnBa6qcaEsjEdYsdSSSPUfja/d0rOrTIgYaxsSUPm6u+JjEZaT6LAdkbUjPSqNxP/8zqpCa/8jMskNSjZYlGYCmJiMnueDLhCZsTEEsoUt7cSNqKKMmMjK tgQvNWX10mzWvHcindXLdeul3Hk4QxKcAEeXEINbqEODWAg4Ble4c15dF6cd+dj0ZpzljOn8AfO5w9+oY+X</latexit><latexit sha1_base64="U5NPJQsl+w8WC9Ip6QkUAl4Rr50=">AAAB73icbVDLTgJBEOzFF+IL9ehlAjHx RHa56JHoxSMaeSSwgdmhFybMzq4zsyZkw0948aAxXv0db/6Nw+OgYCWdVKq6090VJIJr47rfTm5jc2t7J79b2Ns/ODwqHp80dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC+mfmtJ1Sax/LBTBL0IzqUPOSMGiu1+/17Ko dY6hXLbsWdg6wTb0nKsES9V/zqDmKWRigNE1Trjucmxs+oMpwJnBa6qcaEsjEdYsdSSSPUfja/d0rOrTIgYaxsSUPm6u+JjEZaT6LAdkbUjPSqNxP/8zqpCa/8jMskNSjZYlGYCmJiMnueDLhCZsTEEsoUt7cSNqKKMmMjK tgQvNWX10mzWvHcindXLdeul3Hk4QxKcAEeXEINbqEODWAg4Ble4c15dF6cd+dj0ZpzljOn8AfO5w9+oY+X</latexit>
“Mage”
<latexit sha1_base64="c8O1+uEv/F95KBiT7l3yiXnbu6g=">AAAB7nicbVA9SwNBEJ3zM8avqKXNkiBY hbs0WgZtbIQI5gOSI9nbzCVL9vaO3T0hHPkRNhaK2Pp77Pw3bpIrNPHBwuO9mdmZFySCa+O6387G5tb2zm5hr7h/cHh0XDo5bek4VQybLBax6gRUo+ASm4YbgZ1EIY0Cge1gcjv320+oNI/lo5km6Ed0JHnIGTVWag8G93 SE5X6p4lbdBcg68XJSgRyNfumrN4xZGqE0TFCtu56bGD+jynAmcFbspRoTyiZ2eNdSSSPUfrZYd0YurDIkYazsk4Ys1N8dGY20nkaBrYyoGetVby7+53VTE177GZdJalCy5UdhKoiJyfx2MuQKmRFTSyhT3O5K2JgqyoxNq GhD8FZPXietWtVzq95DrVK/yeMowDmU4RI8uII63EEDmsBgAs/wCm9O4rw4787HsnTDyXvO4A+czx+ohY8a</latexit><latexit sha1_base64="c8O1+uEv/F95KBiT7l3yiXnbu6g=">AAAB7nicbVA9SwNBEJ3zM8avqKXNkiBY hbs0WgZtbIQI5gOSI9nbzCVL9vaO3T0hHPkRNhaK2Pp77Pw3bpIrNPHBwuO9mdmZFySCa+O6387G5tb2zm5hr7h/cHh0XDo5bek4VQybLBax6gRUo+ASm4YbgZ1EIY0Cge1gcjv320+oNI/lo5km6Ed0JHnIGTVWag8G93 SE5X6p4lbdBcg68XJSgRyNfumrN4xZGqE0TFCtu56bGD+jynAmcFbspRoTyiZ2eNdSSSPUfrZYd0YurDIkYazsk4Ys1N8dGY20nkaBrYyoGetVby7+53VTE177GZdJalCy5UdhKoiJyfx2MuQKmRFTSyhT3O5K2JgqyoxNq GhD8FZPXietWtVzq95DrVK/yeMowDmU4RI8uII63EEDmsBgAs/wCm9O4rw4787HsnTDyXvO4A+czx+ohY8a</latexit><latexit sha1_base64="c8O1+uEv/F95KBiT7l3yiXnbu6g=">AAAB7nicbVA9SwNBEJ3zM8avqKXNkiBY hbs0WgZtbIQI5gOSI9nbzCVL9vaO3T0hHPkRNhaK2Pp77Pw3bpIrNPHBwuO9mdmZFySCa+O6387G5tb2zm5hr7h/cHh0XDo5bek4VQybLBax6gRUo+ASm4YbgZ1EIY0Cge1gcjv320+oNI/lo5km6Ed0JHnIGTVWag8G93 SE5X6p4lbdBcg68XJSgRyNfumrN4xZGqE0TFCtu56bGD+jynAmcFbspRoTyiZ2eNdSSSPUfrZYd0YurDIkYazsk4Ys1N8dGY20nkaBrYyoGetVby7+53VTE177GZdJalCy5UdhKoiJyfx2MuQKmRFTSyhT3O5K2JgqyoxNq GhD8FZPXietWtVzq95DrVK/yeMowDmU4RI8uII63EEDmsBgAs/wCm9O4rw4787HsnTDyXvO4A+czx+ohY8a</latexit><latexit sha1_base64="c8O1+uEv/F95KBiT7l3yiXnbu6g=">AAAB7nicbVA9SwNBEJ3zM8avqKXNkiBY hbs0WgZtbIQI5gOSI9nbzCVL9vaO3T0hHPkRNhaK2Pp77Pw3bpIrNPHBwuO9mdmZFySCa+O6387G5tb2zm5hr7h/cHh0XDo5bek4VQybLBax6gRUo+ASm4YbgZ1EIY0Cge1gcjv320+oNI/lo5km6Ed0JHnIGTVWag8G93 SE5X6p4lbdBcg68XJSgRyNfumrN4xZGqE0TFCtu56bGD+jynAmcFbspRoTyiZ2eNdSSSPUfrZYd0YurDIkYazsk4Ys1N8dGY20nkaBrYyoGetVby7+53VTE177GZdJalCy5UdhKoiJyfx2MuQKmRFTSyhT3O5K2JgqyoxNq GhD8FZPXietWtVzq95DrVK/yeMowDmU4RI8uII63EEDmsBgAs/wCm9O4rw4787HsnTDyXvO4A+czx+ohY8a</latexit>
Attacks<latexit sha1_base64="Bdt+O6OwD8n8xfdBjbLhufgM4Mg=">AAAB7nicbVA9T8MwE L2Ur1K+AowsFhUSU5V0gbHAwlgk+iG1UeW4TmvVcSL7glRF/REsDCDEyu9h49/gthmg5UmWnt67O9+9MJXCoOd9O6WNza3tnfJuZW//4PDIPT5pmyTTjLdYIhPdDanhUijeQoGSd1 PNaRxK3gknd3O/88S1EYl6xGnKg5iOlIgEo2ilzg0iZRMzcKtezVuArBO/IFUo0By4X/1hwrKYK2SSGtPzvRSDnGoUTPJZpZ8ZntrJdMR7lioacxPki3Vn5MIqQxIl2j6FZKH+7sh pbMw0Dm1lTHFsVr25+J/XyzC6DnKh0gy5YsuPokwSTMj8djIUmjOUU0so08LuStiYasrQJlSxIfirJ6+Tdr3mezX/oV5t3BZxlOEMzuESfLiCBtxDE1rAYALP8ApvTuq8OO/Ox7K 05BQ9p/AHzucPURSPiQ==</latexit><latexit sha1_base64="Bdt+O6OwD8n8xfdBjbLhufgM4Mg=">AAAB7nicbVA9T8MwE L2Ur1K+AowsFhUSU5V0gbHAwlgk+iG1UeW4TmvVcSL7glRF/REsDCDEyu9h49/gthmg5UmWnt67O9+9MJXCoOd9O6WNza3tnfJuZW//4PDIPT5pmyTTjLdYIhPdDanhUijeQoGSd1 PNaRxK3gknd3O/88S1EYl6xGnKg5iOlIgEo2ilzg0iZRMzcKtezVuArBO/IFUo0By4X/1hwrKYK2SSGtPzvRSDnGoUTPJZpZ8ZntrJdMR7lioacxPki3Vn5MIqQxIl2j6FZKH+7sh pbMw0Dm1lTHFsVr25+J/XyzC6DnKh0gy5YsuPokwSTMj8djIUmjOUU0so08LuStiYasrQJlSxIfirJ6+Tdr3mezX/oV5t3BZxlOEMzuESfLiCBtxDE1rAYALP8ApvTuq8OO/Ox7K 05BQ9p/AHzucPURSPiQ==</latexit><latexit sha1_base64="Bdt+O6OwD8n8xfdBjbLhufgM4Mg=">AAAB7nicbVA9T8MwE L2Ur1K+AowsFhUSU5V0gbHAwlgk+iG1UeW4TmvVcSL7glRF/REsDCDEyu9h49/gthmg5UmWnt67O9+9MJXCoOd9O6WNza3tnfJuZW//4PDIPT5pmyTTjLdYIhPdDanhUijeQoGSd1 PNaRxK3gknd3O/88S1EYl6xGnKg5iOlIgEo2ilzg0iZRMzcKtezVuArBO/IFUo0By4X/1hwrKYK2SSGtPzvRSDnGoUTPJZpZ8ZntrJdMR7lioacxPki3Vn5MIqQxIl2j6FZKH+7sh pbMw0Dm1lTHFsVr25+J/XyzC6DnKh0gy5YsuPokwSTMj8djIUmjOUU0so08LuStiYasrQJlSxIfirJ6+Tdr3mezX/oV5t3BZxlOEMzuESfLiCBtxDE1rAYALP8ApvTuq8OO/Ox7K 05BQ9p/AHzucPURSPiQ==</latexit><latexit sha1_base64="Bdt+O6OwD8n8xfdBjbLhufgM4Mg=">AAAB7nicbVA9T8MwE L2Ur1K+AowsFhUSU5V0gbHAwlgk+iG1UeW4TmvVcSL7glRF/REsDCDEyu9h49/gthmg5UmWnt67O9+9MJXCoOd9O6WNza3tnfJuZW//4PDIPT5pmyTTjLdYIhPdDanhUijeQoGSd1 PNaRxK3gknd3O/88S1EYl6xGnKg5iOlIgEo2ilzg0iZRMzcKtezVuArBO/IFUo0By4X/1hwrKYK2SSGtPzvRSDnGoUTPJZpZ8ZntrJdMR7lioacxPki3Vn5MIqQxIl2j6FZKH+7sh pbMw0Dm1lTHFsVr25+J/XyzC6DnKh0gy5YsuPokwSTMj8djIUmjOUU0so08LuStiYasrQJlSxIfirJ6+Tdr3mezX/oV5t3BZxlOEMzuESfLiCBtxDE1rAYALP8ApvTuq8OO/Ox7K 05BQ9p/AHzucPURSPiQ==</latexit>
a1
<latexit sha1_base64="CoXpXhyHeThV3X//y+BAJbJYPsk=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoMei F48VbC00oWy2L+3SzSbsboQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnTAXXxnW/ncra+sbmVnW7trO7t39QPzzq6iRTDDssEYnqhVSj4BI7hhuBvVQhjUOBj+HktvAfn1BpnsgHM00xiOlI8ogzaqzk+zE14zDK6WzgDeoNt+nOQVaJV5IGlG gP6l/+MGFZjNIwQbXue25qgpwqw5nAWc3PNKaUTegI+5ZKGqMO8nnmGTmzypBEibJPGjJXf2/kNNZ6God2ssiol71C/M/rZya6DnIu08ygZItDUSaISUhRABlyhcyIqSWUKW6zEjamijJja6rZErzlL6+S7kXTc5ve/WWjdVPWUYUTOIVz8OAK WnAHbegAgxSe4RXenMx5cd6dj8VoxSl3juEPnM8fBz+RqQ==</latexit><latexit sha1_base64="CoXpXhyHeThV3X//y+BAJbJYPsk=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoMei F48VbC00oWy2L+3SzSbsboQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnTAXXxnW/ncra+sbmVnW7trO7t39QPzzq6iRTDDssEYnqhVSj4BI7hhuBvVQhjUOBj+HktvAfn1BpnsgHM00xiOlI8ogzaqzk+zE14zDK6WzgDeoNt+nOQVaJV5IGlG gP6l/+MGFZjNIwQbXue25qgpwqw5nAWc3PNKaUTegI+5ZKGqMO8nnmGTmzypBEibJPGjJXf2/kNNZ6God2ssiol71C/M/rZya6DnIu08ygZItDUSaISUhRABlyhcyIqSWUKW6zEjamijJja6rZErzlL6+S7kXTc5ve/WWjdVPWUYUTOIVz8OAK WnAHbegAgxSe4RXenMx5cd6dj8VoxSl3juEPnM8fBz+RqQ==</latexit><latexit sha1_base64="CoXpXhyHeThV3X//y+BAJbJYPsk=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoMei F48VbC00oWy2L+3SzSbsboQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnTAXXxnW/ncra+sbmVnW7trO7t39QPzzq6iRTDDssEYnqhVSj4BI7hhuBvVQhjUOBj+HktvAfn1BpnsgHM00xiOlI8ogzaqzk+zE14zDK6WzgDeoNt+nOQVaJV5IGlG gP6l/+MGFZjNIwQbXue25qgpwqw5nAWc3PNKaUTegI+5ZKGqMO8nnmGTmzypBEibJPGjJXf2/kNNZ6God2ssiol71C/M/rZya6DnIu08ygZItDUSaISUhRABlyhcyIqSWUKW6zEjamijJja6rZErzlL6+S7kXTc5ve/WWjdVPWUYUTOIVz8OAK WnAHbegAgxSe4RXenMx5cd6dj8VoxSl3juEPnM8fBz+RqQ==</latexit><latexit sha1_base64="CoXpXhyHeThV3X//y+BAJbJYPsk=">AAAB83icbVBNS8NAFHypX7V+VT16WSyCp5KIoMei F48VbC00oWy2L+3SzSbsboQS+je8eFDEq3/Gm//GTZuDtg4sDDPv8WYnTAXXxnW/ncra+sbmVnW7trO7t39QPzzq6iRTDDssEYnqhVSj4BI7hhuBvVQhjUOBj+HktvAfn1BpnsgHM00xiOlI8ogzaqzk+zE14zDK6WzgDeoNt+nOQVaJV5IGlG gP6l/+MGFZjNIwQbXue25qgpwqw5nAWc3PNKaUTegI+5ZKGqMO8nnmGTmzypBEibJPGjJXf2/kNNZ6God2ssiol71C/M/rZya6DnIu08ygZItDUSaISUhRABlyhcyIqSWUKW6zEjamijJja6rZErzlL6+S7kXTc5ve/WWjdVPWUYUTOIVz8OAK WnAHbegAgxSe4RXenMx5cd6dj8VoxSl3juEPnM8fBz+RqQ==</latexit>
··· <latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
o
<latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit><latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit><latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit><latexit sha1_base64="Kr4CmKj0g58qO/ldo+1k8k/4Nfg=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZE0GXR jcsK9oHtUDJppg3NJEOSEcrQv3DjQhG3/o07/8ZMOwttPRA4nHMvOfeEieDGet43Kq2tb2xulbcrO7t7+wfVw6O2UammrEWVULobEsMEl6xluRWsm2hG4lCwTji5zf3OE9OGK/lgpwkLYjKSPOKUWCc99mNix2GUqdmgWvPq3hx4lfgFqUGB5q D61R8qmsZMWiqIMT3fS2yQEW05FWxW6aeGJYROyIj1HJUkZibI5oln+MwpQxwp7Z60eK7+3shIbMw0Dt1kntAse7n4n9dLbXQdZFwmqWWSLj6KUoGtwvn5eMg1o1ZMHSFUc5cV0zHRhFpXUsWV4C+fvEraF3Xfq/v3l7XGTVFHGU7gFM7Bhyto wB00oQUUJDzDK7whg17QO/pYjJZQsXMMf4A+fwDvjJET</latexit>
··· <latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
Moves
<latexit sha1_base64="DN/hLczZD9DPl+/eNltbnNfc0GU=">AAAB7HicbVBNS8NAEJ 34WetX1aOXxSJ4Kkkveix68SJUMG2hDWWznbRLN5uwuymU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut7OxubW9s1vaK+8fHB4dV05OWzrJFEOfJSJRnZBqFFyib7gR2EkV0 jgU2A7Hd3O/PUGleSKfzDTFIKZDySPOqLGS/5BMUPcrVbfmLkDWiVeQKhRo9itfvUHCshilYYJq3fXc1AQ5VYYzgbNyL9OYUjamQ+xaKmmMOsgXx87IpVUGJEqULWnIQv09kdNY62kc2 s6YmpFe9ebif143M9FNkHOZZgYlWy6KMkFMQuafkwFXyIyYWkKZ4vZWwkZUUWZsPmUbgrf68jpp1WueW/Me69XGbRFHCc7hAq7Ag2towD00wQcGHJ7hFd4c6bw4787HsnXDKWbO4A+c zx/efI60</latexit><latexit sha1_base64="DN/hLczZD9DPl+/eNltbnNfc0GU=">AAAB7HicbVBNS8NAEJ 34WetX1aOXxSJ4Kkkveix68SJUMG2hDWWznbRLN5uwuymU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut7OxubW9s1vaK+8fHB4dV05OWzrJFEOfJSJRnZBqFFyib7gR2EkV0 jgU2A7Hd3O/PUGleSKfzDTFIKZDySPOqLGS/5BMUPcrVbfmLkDWiVeQKhRo9itfvUHCshilYYJq3fXc1AQ5VYYzgbNyL9OYUjamQ+xaKmmMOsgXx87IpVUGJEqULWnIQv09kdNY62kc2 s6YmpFe9ebif143M9FNkHOZZgYlWy6KMkFMQuafkwFXyIyYWkKZ4vZWwkZUUWZsPmUbgrf68jpp1WueW/Me69XGbRFHCc7hAq7Ag2towD00wQcGHJ7hFd4c6bw4787HsnXDKWbO4A+c zx/efI60</latexit><latexit sha1_base64="DN/hLczZD9DPl+/eNltbnNfc0GU=">AAAB7HicbVBNS8NAEJ 34WetX1aOXxSJ4Kkkveix68SJUMG2hDWWznbRLN5uwuymU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut7OxubW9s1vaK+8fHB4dV05OWzrJFEOfJSJRnZBqFFyib7gR2EkV0 jgU2A7Hd3O/PUGleSKfzDTFIKZDySPOqLGS/5BMUPcrVbfmLkDWiVeQKhRo9itfvUHCshilYYJq3fXc1AQ5VYYzgbNyL9OYUjamQ+xaKmmMOsgXx87IpVUGJEqULWnIQv09kdNY62kc2 s6YmpFe9ebif143M9FNkHOZZgYlWy6KMkFMQuafkwFXyIyYWkKZ4vZWwkZUUWZsPmUbgrf68jpp1WueW/Me69XGbRFHCc7hAq7Ag2towD00wQcGHJ7hFd4c6bw4787HsnXDKWbO4A+c zx/efI60</latexit><latexit sha1_base64="DN/hLczZD9DPl+/eNltbnNfc0GU=">AAAB7HicbVBNS8NAEJ 34WetX1aOXxSJ4Kkkveix68SJUMG2hDWWznbRLN5uwuymU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut7OxubW9s1vaK+8fHB4dV05OWzrJFEOfJSJRnZBqFFyib7gR2EkV0 jgU2A7Hd3O/PUGleSKfzDTFIKZDySPOqLGS/5BMUPcrVbfmLkDWiVeQKhRo9itfvUHCshilYYJq3fXc1AQ5VYYzgbNyL9OYUjamQ+xaKmmMOsgXx87IpVUGJEqULWnIQv09kdNY62kc2 s6YmpFe9ebif143M9FNkHOZZgYlWy6KMkFMQuafkwFXyIyYWkKZ4vZWwkZUUWZsPmUbgrf68jpp1WueW/Me69XGbRFHCc7hAq7Ag2towD00wQcGHJ7hFd4c6bw4787HsnXDKWbO4A+c zx/efI60</latexit>
“North”<latexit sha1_base64="dEXT0a+QmM2NvhcwEA4XG5842r8=">AAAB73icbVA9TwJBEJ3DL8Qv1NJm AzGxInc0WhJtrAwm8pHABfaWBTbs7Z27cybkwp+wsdAYW/+Onf/GBa5Q8CWTvLw3k5l5QSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSuY3Mz91hPXRkTqAacx90M6UmIo GEUrtfv9u0jjuNQrlt2KuwBZJ15GypCh3it+dQcRS0KukElqTMdzY/RTqlEwyWeFbmJ4TNmEjnjHUkVDbvx0ce+MnFtlQIaRtqWQLNTfEykNjZmGge0MKY7NqjcX//M6CQ6v/FSoOEGu2HLRMJEEIzJ/ngyE5gzl 1BLKtLC3EjammjK0ERVsCN7qy+ukWa14bsW7r5Zr11kceTiDElyAB5dQg1uoQwMYSHiGV3hzHp0X5935WLbmnGzmFP7A+fwBrGaPtQ==</latexit><latexit sha1_base64="dEXT0a+QmM2NvhcwEA4XG5842r8=">AAAB73icbVA9TwJBEJ3DL8Qv1NJm AzGxInc0WhJtrAwm8pHABfaWBTbs7Z27cybkwp+wsdAYW/+Onf/GBa5Q8CWTvLw3k5l5QSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSuY3Mz91hPXRkTqAacx90M6UmIo GEUrtfv9u0jjuNQrlt2KuwBZJ15GypCh3it+dQcRS0KukElqTMdzY/RTqlEwyWeFbmJ4TNmEjnjHUkVDbvx0ce+MnFtlQIaRtqWQLNTfEykNjZmGge0MKY7NqjcX//M6CQ6v/FSoOEGu2HLRMJEEIzJ/ngyE5gzl 1BLKtLC3EjammjK0ERVsCN7qy+ukWa14bsW7r5Zr11kceTiDElyAB5dQg1uoQwMYSHiGV3hzHp0X5935WLbmnGzmFP7A+fwBrGaPtQ==</latexit><latexit sha1_base64="dEXT0a+QmM2NvhcwEA4XG5842r8=">AAAB73icbVA9TwJBEJ3DL8Qv1NJm AzGxInc0WhJtrAwm8pHABfaWBTbs7Z27cybkwp+wsdAYW/+Onf/GBa5Q8CWTvLw3k5l5QSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSuY3Mz91hPXRkTqAacx90M6UmIo GEUrtfv9u0jjuNQrlt2KuwBZJ15GypCh3it+dQcRS0KukElqTMdzY/RTqlEwyWeFbmJ4TNmEjnjHUkVDbvx0ce+MnFtlQIaRtqWQLNTfEykNjZmGge0MKY7NqjcX//M6CQ6v/FSoOEGu2HLRMJEEIzJ/ngyE5gzl 1BLKtLC3EjammjK0ERVsCN7qy+ukWa14bsW7r5Zr11kceTiDElyAB5dQg1uoQwMYSHiGV3hzHp0X5935WLbmnGzmFP7A+fwBrGaPtQ==</latexit><latexit sha1_base64="dEXT0a+QmM2NvhcwEA4XG5842r8=">AAAB73icbVA9TwJBEJ3DL8Qv1NJm AzGxInc0WhJtrAwm8pHABfaWBTbs7Z27cybkwp+wsdAYW/+Onf/GBa5Q8CWTvLw3k5l5QSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSuY3Mz91hPXRkTqAacx90M6UmIo GEUrtfv9u0jjuNQrlt2KuwBZJ15GypCh3it+dQcRS0KukElqTMdzY/RTqlEwyWeFbmJ4TNmEjnjHUkVDbvx0ce+MnFtlQIaRtqWQLNTfEykNjZmGge0MKY7NqjcX//M6CQ6v/FSoOEGu2HLRMJEEIzJ/ngyE5gzl 1BLKtLC3EjammjK0ERVsCN7qy+ukWa14bsW7r5Zr11kceTiDElyAB5dQg1uoQwMYSHiGV3hzHp0X5935WLbmnGzmFP7A+fwBrGaPtQ==</latexit>
“None”<latexit sha1_base64="rhx7kh92FJdgAyaOQwNJYBjJqI0=">AAAB7nicbVA9SwNBEJ3zM8avqKXNkiB Yhbs0WgZtrCSC+YDkSPY2c8mSvb1jd08IR36EjYUitv4eO/+Nm+QKTXww8Hhvhpl5QSK4Nq777Wxsbm3v7Bb2ivsHh0fHpZPTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A4mt3O//YRK81g+mmmCfkRHkoecUWOl9mB wH0ss90sVt+ouQNaJl5MK5Gj0S1+9YczSCKVhgmrd9dzE+BlVhjOBs2Iv1ZhQNqEj7FoqaYTazxbnzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xjc14bWfcZmkBiVbLgpTQUxM5r+TIVfIjJhaQpni9lbCxlR RZmxCRRuCt/ryOmnVqp5b9R5qlfpNHkcBzqEMl+DBFdThDhrQBAYTeIZXeHMS58V5dz6WrRtOPnMGf+B8/gDKGY8w</latexit><latexit sha1_base64="rhx7kh92FJdgAyaOQwNJYBjJqI0=">AAAB7nicbVA9SwNBEJ3zM8avqKXNkiB Yhbs0WgZtrCSC+YDkSPY2c8mSvb1jd08IR36EjYUitv4eO/+Nm+QKTXww8Hhvhpl5QSK4Nq777Wxsbm3v7Bb2ivsHh0fHpZPTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A4mt3O//YRK81g+mmmCfkRHkoecUWOl9mB wH0ss90sVt+ouQNaJl5MK5Gj0S1+9YczSCKVhgmrd9dzE+BlVhjOBs2Iv1ZhQNqEj7FoqaYTazxbnzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xjc14bWfcZmkBiVbLgpTQUxM5r+TIVfIjJhaQpni9lbCxlR RZmxCRRuCt/ryOmnVqp5b9R5qlfpNHkcBzqEMl+DBFdThDhrQBAYTeIZXeHMS58V5dz6WrRtOPnMGf+B8/gDKGY8w</latexit><latexit sha1_base64="rhx7kh92FJdgAyaOQwNJYBjJqI0=">AAAB7nicbVA9SwNBEJ3zM8avqKXNkiB Yhbs0WgZtrCSC+YDkSPY2c8mSvb1jd08IR36EjYUitv4eO/+Nm+QKTXww8Hhvhpl5QSK4Nq777Wxsbm3v7Bb2ivsHh0fHpZPTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A4mt3O//YRK81g+mmmCfkRHkoecUWOl9mB wH0ss90sVt+ouQNaJl5MK5Gj0S1+9YczSCKVhgmrd9dzE+BlVhjOBs2Iv1ZhQNqEj7FoqaYTazxbnzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xjc14bWfcZmkBiVbLgpTQUxM5r+TIVfIjJhaQpni9lbCxlR RZmxCRRuCt/ryOmnVqp5b9R5qlfpNHkcBzqEMl+DBFdThDhrQBAYTeIZXeHMS58V5dz6WrRtOPnMGf+B8/gDKGY8w</latexit><latexit sha1_base64="rhx7kh92FJdgAyaOQwNJYBjJqI0=">AAAB7nicbVA9SwNBEJ3zM8avqKXNkiB Yhbs0WgZtrCSC+YDkSPY2c8mSvb1jd08IR36EjYUitv4eO/+Nm+QKTXww8Hhvhpl5QSK4Nq777Wxsbm3v7Bb2ivsHh0fHpZPTlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A4mt3O//YRK81g+mmmCfkRHkoecUWOl9mB wH0ss90sVt+ouQNaJl5MK5Gj0S1+9YczSCKVhgmrd9dzE+BlVhjOBs2Iv1ZhQNqEj7FoqaYTazxbnzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xjc14bWfcZmkBiVbLgpTQUxM5r+TIVfIjJhaQpni9lbCxlR RZmxCRRuCt/ryOmnVqp5b9R5qlfpNHkcBzqEMl+DBFdThDhrQBAYTeIZXeHMS58V5dz6WrRtOPnMGf+B8/gDKGY8w</latexit>
··· <latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
··· <latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5C Fn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQy xe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5C Fn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQy xe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5C Fn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQy xe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5C Fn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQy xe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>
h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5C Fn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQy xe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5C Fn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQy xe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5C Fn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQy xe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5C Fn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQy xe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>
Attack: Melee, Entity i
<latexit sha1_base64="DI52eiz12jC2kJO2rj3/P3SrC6Y=">AAACCXicbVC7SgNBFJ31GeNr1dJmMAgWEnZFUKyiItgIEcwDkhBmJzfJkNnZZeauGJa0Nv6KjYUitv6BnX/j5FFo 4oGBwzn3MfcEsRQGPe/bmZtfWFxazqxkV9fWNzbdre2yiRLNocQjGelqwAxIoaCEAiVUYw0sDCRUgt7l0K/cgzYiUnfYj6ERso4SbcEZWqnp0jrCAyKm54iM987oDUiAQ3ql7LA+FYOmm/Py3gh0lvgTkiMTFJvuV70V8SQEhVwyY2q+F2MjZRoFlzDI1hMDsV3FOlCzVLEQTCMdXTKg+1Zp0Xak7VNIR+rvjpSFxvTDwFaGDLtm2huK/3m1BNunjVSoOEFQfLyonUiKER3GQl tCA0fZt4RxLexfKe8yzTja8LI2BH/65FlSPsr7Xt6/Pc4VLiZxZMgu2SMHxCcnpECuSZGUCCeP5Jm8kjfnyXlx3p2PcemcM+nZIX/gfP4A+PiZ2A==</latexit><latexit sha1_base64="DI52eiz12jC2kJO2rj3/P3SrC6Y=">AAACCXicbVC7SgNBFJ31GeNr1dJmMAgWEnZFUKyiItgIEcwDkhBmJzfJkNnZZeauGJa0Nv6KjYUitv6BnX/j5FFo 4oGBwzn3MfcEsRQGPe/bmZtfWFxazqxkV9fWNzbdre2yiRLNocQjGelqwAxIoaCEAiVUYw0sDCRUgt7l0K/cgzYiUnfYj6ERso4SbcEZWqnp0jrCAyKm54iM987oDUiAQ3ql7LA+FYOmm/Py3gh0lvgTkiMTFJvuV70V8SQEhVwyY2q+F2MjZRoFlzDI1hMDsV3FOlCzVLEQTCMdXTKg+1Zp0Xak7VNIR+rvjpSFxvTDwFaGDLtm2huK/3m1BNunjVSoOEFQfLyonUiKER3GQl tCA0fZt4RxLexfKe8yzTja8LI2BH/65FlSPsr7Xt6/Pc4VLiZxZMgu2SMHxCcnpECuSZGUCCeP5Jm8kjfnyXlx3p2PcemcM+nZIX/gfP4A+PiZ2A==</latexit><latexit sha1_base64="DI52eiz12jC2kJO2rj3/P3SrC6Y=">AAACCXicbVC7SgNBFJ31GeNr1dJmMAgWEnZFUKyiItgIEcwDkhBmJzfJkNnZZeauGJa0Nv6KjYUitv6BnX/j5FFo 4oGBwzn3MfcEsRQGPe/bmZtfWFxazqxkV9fWNzbdre2yiRLNocQjGelqwAxIoaCEAiVUYw0sDCRUgt7l0K/cgzYiUnfYj6ERso4SbcEZWqnp0jrCAyKm54iM987oDUiAQ3ql7LA+FYOmm/Py3gh0lvgTkiMTFJvuV70V8SQEhVwyY2q+F2MjZRoFlzDI1hMDsV3FOlCzVLEQTCMdXTKg+1Zp0Xak7VNIR+rvjpSFxvTDwFaGDLtm2huK/3m1BNunjVSoOEFQfLyonUiKER3GQl tCA0fZt4RxLexfKe8yzTja8LI2BH/65FlSPsr7Xt6/Pc4VLiZxZMgu2SMHxCcnpECuSZGUCCeP5Jm8kjfnyXlx3p2PcemcM+nZIX/gfP4A+PiZ2A==</latexit><latexit sha1_base64="DI52eiz12jC2kJO2rj3/P3SrC6Y=">AAACCXicbVC7SgNBFJ31GeNr1dJmMAgWEnZFUKyiItgIEcwDkhBmJzfJkNnZZeauGJa0Nv6KjYUitv6BnX/j5FFo 4oGBwzn3MfcEsRQGPe/bmZtfWFxazqxkV9fWNzbdre2yiRLNocQjGelqwAxIoaCEAiVUYw0sDCRUgt7l0K/cgzYiUnfYj6ERso4SbcEZWqnp0jrCAyKm54iM987oDUiAQ3ql7LA+FYOmm/Py3gh0lvgTkiMTFJvuV70V8SQEhVwyY2q+F2MjZRoFlzDI1hMDsV3FOlCzVLEQTCMdXTKg+1Zp0Xak7VNIR+rvjpSFxvTDwFaGDLtm2huK/3m1BNunjVSoOEFQfLyonUiKER3GQl tCA0fZt4RxLexfKe8yzTja8LI2BH/65FlSPsr7Xt6/Pc4VLiZxZMgu2SMHxCcnpECuSZGUCCeP5Jm8kjfnyXlx3p2PcemcM+nZIX/gfP4A+PiZ2A==</latexit>
Action: Arg, Arg, ...
<latexit sha1_base64="l6y2Sh3GhTN7vob8CkhEKymtsnQ=">AAACCnicbVDLSsNAFJ34rPUVdelmtAgupCQiKK5a3bisYB/QhDKZTNqhkwczN2IJXbvxV9y4UMStX+DOv3HSZqGt B+7lcM69zNzjJYIrsKxvY2FxaXlltbRWXt/Y3No2d3ZbKk4lZU0ai1h2PKKY4BFrAgfBOolkJPQEa3vD69xv3zOpeBzdwShhbkj6EQ84JaClnnngAHsAgKxOc+ES12X/ZNoc4cegxj2zYlWtCfA8sQtSQQUaPfPL8WOahiwCKohSXdtKwM2IBE4FG5edVLGE0CHps66mEQmZcrPJKWN8pBUfB7HUFQGeqL83MhIqNQo9PRkSGKhZLxf/87opBBduxqMkBRbR6UNBKjDEOM8F+1 wyCmKkCaGS679iOiCSUNDplXUI9uzJ86R1WrWtqn17VqldFXGU0D46RMfIRueohm5QAzURRY/oGb2iN+PJeDHejY/p6IJR7OyhPzA+fwBMo5n8</latexit><latexit sha1_base64="l6y2Sh3GhTN7vob8CkhEKymtsnQ=">AAACCnicbVDLSsNAFJ34rPUVdelmtAgupCQiKK5a3bisYB/QhDKZTNqhkwczN2IJXbvxV9y4UMStX+DOv3HSZqGt B+7lcM69zNzjJYIrsKxvY2FxaXlltbRWXt/Y3No2d3ZbKk4lZU0ai1h2PKKY4BFrAgfBOolkJPQEa3vD69xv3zOpeBzdwShhbkj6EQ84JaClnnngAHsAgKxOc+ES12X/ZNoc4cegxj2zYlWtCfA8sQtSQQUaPfPL8WOahiwCKohSXdtKwM2IBE4FG5edVLGE0CHps66mEQmZcrPJKWN8pBUfB7HUFQGeqL83MhIqNQo9PRkSGKhZLxf/87opBBduxqMkBRbR6UNBKjDEOM8F+1 wyCmKkCaGS679iOiCSUNDplXUI9uzJ86R1WrWtqn17VqldFXGU0D46RMfIRueohm5QAzURRY/oGb2iN+PJeDHejY/p6IJR7OyhPzA+fwBMo5n8</latexit><latexit sha1_base64="l6y2Sh3GhTN7vob8CkhEKymtsnQ=">AAACCnicbVDLSsNAFJ34rPUVdelmtAgupCQiKK5a3bisYB/QhDKZTNqhkwczN2IJXbvxV9y4UMStX+DOv3HSZqGt B+7lcM69zNzjJYIrsKxvY2FxaXlltbRWXt/Y3No2d3ZbKk4lZU0ai1h2PKKY4BFrAgfBOolkJPQEa3vD69xv3zOpeBzdwShhbkj6EQ84JaClnnngAHsAgKxOc+ES12X/ZNoc4cegxj2zYlWtCfA8sQtSQQUaPfPL8WOahiwCKohSXdtKwM2IBE4FG5edVLGE0CHps66mEQmZcrPJKWN8pBUfB7HUFQGeqL83MhIqNQo9PRkSGKhZLxf/87opBBduxqMkBRbR6UNBKjDEOM8F+1 wyCmKkCaGS679iOiCSUNDplXUI9uzJ86R1WrWtqn17VqldFXGU0D46RMfIRueohm5QAzURRY/oGb2iN+PJeDHejY/p6IJR7OyhPzA+fwBMo5n8</latexit><latexit sha1_base64="l6y2Sh3GhTN7vob8CkhEKymtsnQ=">AAACCnicbVDLSsNAFJ34rPUVdelmtAgupCQiKK5a3bisYB/QhDKZTNqhkwczN2IJXbvxV9y4UMStX+DOv3HSZqGt B+7lcM69zNzjJYIrsKxvY2FxaXlltbRWXt/Y3No2d3ZbKk4lZU0ai1h2PKKY4BFrAgfBOolkJPQEa3vD69xv3zOpeBzdwShhbkj6EQ84JaClnnngAHsAgKxOc+ES12X/ZNoc4cegxj2zYlWtCfA8sQtSQQUaPfPL8WOahiwCKohSXdtKwM2IBE4FG5edVLGE0CHps66mEQmZcrPJKWN8pBUfB7HUFQGeqL83MhIqNQo9PRkSGKhZLxf/87opBBduxqMkBRbR6UNBKjDEOM8F+1 wyCmKkCaGS679iOiCSUNDplXUI9uzJ86R1WrWtqn17VqldFXGU0D46RMfIRueohm5QAzURRY/oGb2iN+PJeDHejY/p6IJR7OyhPzA+fwBMo5n8</latexit>
Move: North<latexit sha1_base64="3tp9TWX9Cn7IyxtcO44+doAbgiU=">AAAB/XicbVDLSgNBEJz1GeMrPm5eBoPgKeyKoHgKevGiRDAPSEKYnXSSIbM7y0xvMC7BX/HiQRGv/oc3/8ZJsgdN LGgoqrrp7vIjKQy67rezsLi0vLKaWcuub2xubed2ditGxZpDmSupdM1nBqQIoYwCJdQiDSzwJVT9/tXYrw5AG6HCexxG0AxYNxQdwRlaqZXbbyA8IGJyowZwQW+Vxt6olcu7BXcCOk+8lORJilIr99VoKx4HECKXzJi650bYTJhGwSWMso3YQMR4n3WhbmnIAjDNZHL9iB5ZpU07StsKkU7U3xMJC4wZBr7tDBj2zKw3Fv/z6jF2zpuJCKMYIeTTRZ1YUlR0HAVtCw0c5dASxr Wwt1LeY5pxtIFlbQje7MvzpHJS8NyCd3eaL16mcWTIATkkx8QjZ6RIrkmJlAknj+SZvJI358l5cd6dj2nrgpPO7JE/cD5/ANBulXA=</latexit><latexit sha1_base64="3tp9TWX9Cn7IyxtcO44+doAbgiU=">AAAB/XicbVDLSgNBEJz1GeMrPm5eBoPgKeyKoHgKevGiRDAPSEKYnXSSIbM7y0xvMC7BX/HiQRGv/oc3/8ZJsgdN LGgoqrrp7vIjKQy67rezsLi0vLKaWcuub2xubed2ditGxZpDmSupdM1nBqQIoYwCJdQiDSzwJVT9/tXYrw5AG6HCexxG0AxYNxQdwRlaqZXbbyA8IGJyowZwQW+Vxt6olcu7BXcCOk+8lORJilIr99VoKx4HECKXzJi650bYTJhGwSWMso3YQMR4n3WhbmnIAjDNZHL9iB5ZpU07StsKkU7U3xMJC4wZBr7tDBj2zKw3Fv/z6jF2zpuJCKMYIeTTRZ1YUlR0HAVtCw0c5dASxr Wwt1LeY5pxtIFlbQje7MvzpHJS8NyCd3eaL16mcWTIATkkx8QjZ6RIrkmJlAknj+SZvJI358l5cd6dj2nrgpPO7JE/cD5/ANBulXA=</latexit><latexit sha1_base64="3tp9TWX9Cn7IyxtcO44+doAbgiU=">AAAB/XicbVDLSgNBEJz1GeMrPm5eBoPgKeyKoHgKevGiRDAPSEKYnXSSIbM7y0xvMC7BX/HiQRGv/oc3/8ZJsgdN LGgoqrrp7vIjKQy67rezsLi0vLKaWcuub2xubed2ditGxZpDmSupdM1nBqQIoYwCJdQiDSzwJVT9/tXYrw5AG6HCexxG0AxYNxQdwRlaqZXbbyA8IGJyowZwQW+Vxt6olcu7BXcCOk+8lORJilIr99VoKx4HECKXzJi650bYTJhGwSWMso3YQMR4n3WhbmnIAjDNZHL9iB5ZpU07StsKkU7U3xMJC4wZBr7tDBj2zKw3Fv/z6jF2zpuJCKMYIeTTRZ1YUlR0HAVtCw0c5dASxr Wwt1LeY5pxtIFlbQje7MvzpHJS8NyCd3eaL16mcWTIATkkx8QjZ6RIrkmJlAknj+SZvJI358l5cd6dj2nrgpPO7JE/cD5/ANBulXA=</latexit><latexit sha1_base64="3tp9TWX9Cn7IyxtcO44+doAbgiU=">AAAB/XicbVDLSgNBEJz1GeMrPm5eBoPgKeyKoHgKevGiRDAPSEKYnXSSIbM7y0xvMC7BX/HiQRGv/oc3/8ZJsgdN LGgoqrrp7vIjKQy67rezsLi0vLKaWcuub2xubed2ditGxZpDmSupdM1nBqQIoYwCJdQiDSzwJVT9/tXYrw5AG6HCexxG0AxYNxQdwRlaqZXbbyA8IGJyowZwQW+Vxt6olcu7BXcCOk+8lORJilIr99VoKx4HECKXzJi650bYTJhGwSWMso3YQMR4n3WhbmnIAjDNZHL9iB5ZpU07StsKkU7U3xMJC4wZBr7tDBj2zKw3Fv/z6jF2zpuJCKMYIeTTRZ1YUlR0HAVtCw0c5dASxr Wwt1LeY5pxtIFlbQje7MvzpHJS8NyCd3eaL16mcWTIATkkx8QjZ6RIrkmJlAknj+SZvJI358l5cd6dj2nrgpPO7JE/cD5/ANBulXA=</latexit>··· <latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit><latexit sha1_base64="C/ThE3LO0bsU2xdfe5suNCnJ9S4=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPaUDabTbt2kw27E6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdgBouRcJbKFDybqo5jQPJO8H4duZ3nrg2QiUPOEm5H9NhIiLBKFqp3WehQjOo1ty6OwdZJV5BalCgOah+9UPFspgnyCQ1pue5Kfo51SiY5NNKPzM8pWxMh7xnaUJjbvx8fu2UnFklJJHSthIkc/X3RE5jYyZxYDtjiiOz7M3E/7xehtG1n4skzZAnbLEoyiRBRWavk1BozlBOLKFMC3srYSOqKUMbUMWG4C2/vEraF3XPrXv3l7XGTRFHGU7gFM7BgytowB00oQUMHuEZXuHNUc6L8+58LFpLTjFzDH/gfP4ArlePLw==</latexit>
Raw game commands
<latexit sha1_base64="+xpeEQeH90Stk9LzRKADvTVJ7iw=">AAAB+nicbVA9TwJBEJ3DL8SvQ0ubjcTEitzRaEm0sUQjHwlcyN7eAht29y67exJy8lNsL DTG1l9i579xgSsUfMkkL+/NZGZemHCmjed9O4WNza3tneJuaW//4PDILR+3dJwqQpsk5rHqhFhTziRtGmY47SSKYhFy2g7HN3O//UiVZrF8MNOEBgIPJRswgo2V+m75Hk/QEAuKSCwElpHuuxWv6i2A1omfkwrkaPTdr14Uk1RQaQjHWnd9LzFBhpVhhNNZqZdqmmAyxkPatVTaZTrIFqfP0LlVIjSIlS1p0EL9PZFhofVUhL ZTYDPSq95c/M/rpmZwFWRMJqmhkiwXDVKOTIzmOaCIKUoMn1qCiWL2VkRGWGFibFolG4K/+vI6adWqvlf172qV+nUeRxFO4QwuwIdLqMMtNKAJBCbwDK/w5jw5L86787FsLTj5zAn8gfP5A8Iuk6k=</latexit><latexit sha1_base64="+xpeEQeH90Stk9LzRKADvTVJ7iw=">AAAB+nicbVA9TwJBEJ3DL8SvQ0ubjcTEitzRaEm0sUQjHwlcyN7eAht29y67exJy8lNsL DTG1l9i579xgSsUfMkkL+/NZGZemHCmjed9O4WNza3tneJuaW//4PDILR+3dJwqQpsk5rHqhFhTziRtGmY47SSKYhFy2g7HN3O//UiVZrF8MNOEBgIPJRswgo2V+m75Hk/QEAuKSCwElpHuuxWv6i2A1omfkwrkaPTdr14Uk1RQaQjHWnd9LzFBhpVhhNNZqZdqmmAyxkPatVTaZTrIFqfP0LlVIjSIlS1p0EL9PZFhofVUhL ZTYDPSq95c/M/rpmZwFWRMJqmhkiwXDVKOTIzmOaCIKUoMn1qCiWL2VkRGWGFibFolG4K/+vI6adWqvlf172qV+nUeRxFO4QwuwIdLqMMtNKAJBCbwDK/w5jw5L86787FsLTj5zAn8gfP5A8Iuk6k=</latexit><latexit sha1_base64="+xpeEQeH90Stk9LzRKADvTVJ7iw=">AAAB+nicbVA9TwJBEJ3DL8SvQ0ubjcTEitzRaEm0sUQjHwlcyN7eAht29y67exJy8lNsL DTG1l9i579xgSsUfMkkL+/NZGZemHCmjed9O4WNza3tneJuaW//4PDILR+3dJwqQpsk5rHqhFhTziRtGmY47SSKYhFy2g7HN3O//UiVZrF8MNOEBgIPJRswgo2V+m75Hk/QEAuKSCwElpHuuxWv6i2A1omfkwrkaPTdr14Uk1RQaQjHWnd9LzFBhpVhhNNZqZdqmmAyxkPatVTaZTrIFqfP0LlVIjSIlS1p0EL9PZFhofVUhL ZTYDPSq95c/M/rpmZwFWRMJqmhkiwXDVKOTIzmOaCIKUoMn1qCiWL2VkRGWGFibFolG4K/+vI6adWqvlf172qV+nUeRxFO4QwuwIdLqMMtNKAJBCbwDK/w5jw5L86787FsLTj5zAn8gfP5A8Iuk6k=</latexit><latexit sha1_base64="+xpeEQeH90Stk9LzRKADvTVJ7iw=">AAAB+nicbVA9TwJBEJ3DL8SvQ0ubjcTEitzRaEm0sUQjHwlcyN7eAht29y67exJy8lNsL DTG1l9i579xgSsUfMkkL+/NZGZemHCmjed9O4WNza3tneJuaW//4PDILR+3dJwqQpsk5rHqhFhTziRtGmY47SSKYhFy2g7HN3O//UiVZrF8MNOEBgIPJRswgo2V+m75Hk/QEAuKSCwElpHuuxWv6i2A1omfkwrkaPTdr14Uk1RQaQjHWnd9LzFBhpVhhNNZqZdqmmAyxkPatVTaZTrIFqfP0LlVIjSIlS1p0EL9PZFhofVUhL ZTYDPSq95c/M/rpmZwFWRMJqmhkiwXDVKOTIzmOaCIKUoMn1qCiWL2VkRGWGFibFolG4K/+vI6adWqvlf172qV+nUeRxFO4QwuwIdLqMMtNKAJBCbwDK/w5jw5L86787FsLTj5zAn8gfP5A8Iuk6k=</latexit>
Action embeddings
<latexit sha1_base64="h8NLUd305zhLgz4CiaLKu2mOVfw=">AAAB+nicbZC7TsMwFIYdrqXcUhhZLCokpirpAmOBhbFI9CK1UeU4p61V24lsB1SFPgoLAwix8 iRsvA1OmwFafsnSp/+co3P8hwln2njet7O2vrG5tV3aKe/u7R8cupWjto5TRaFFYx6rbkg0cCahZZjh0E0UEBFy6ISTm7zeeQClWSzvzTSBQJCRZENGibHWwK1c0RwwiBCiiMmRHrhVr+bNhVfBL6CKCjUH7lc/imkqQBrKidY930tMkBFlGOUwK/dTDQmhEzKCnkVJBOggm58+w2fWifAwVvZJg+fu74mMCK2nIrSdgpixXq7l5n+1X mqGl0HGZJIakHSxaJhybGKc54AjpoAaPrVAqGL2VkzHRBFqbFplG4K//OVVaNdrvlfz7+rVxnURRwmdoFN0jnx0gRroFjVRC1H0iJ7RK3pznpwX5935WLSuOcXMMfoj5/MHHJqT4w==</latexit><latexit sha1_base64="h8NLUd305zhLgz4CiaLKu2mOVfw=">AAAB+nicbZC7TsMwFIYdrqXcUhhZLCokpirpAmOBhbFI9CK1UeU4p61V24lsB1SFPgoLAwix8 iRsvA1OmwFafsnSp/+co3P8hwln2njet7O2vrG5tV3aKe/u7R8cupWjto5TRaFFYx6rbkg0cCahZZjh0E0UEBFy6ISTm7zeeQClWSzvzTSBQJCRZENGibHWwK1c0RwwiBCiiMmRHrhVr+bNhVfBL6CKCjUH7lc/imkqQBrKidY930tMkBFlGOUwK/dTDQmhEzKCnkVJBOggm58+w2fWifAwVvZJg+fu74mMCK2nIrSdgpixXq7l5n+1X mqGl0HGZJIakHSxaJhybGKc54AjpoAaPrVAqGL2VkzHRBFqbFplG4K//OVVaNdrvlfz7+rVxnURRwmdoFN0jnx0gRroFjVRC1H0iJ7RK3pznpwX5935WLSuOcXMMfoj5/MHHJqT4w==</latexit><latexit sha1_base64="h8NLUd305zhLgz4CiaLKu2mOVfw=">AAAB+nicbZC7TsMwFIYdrqXcUhhZLCokpirpAmOBhbFI9CK1UeU4p61V24lsB1SFPgoLAwix8 iRsvA1OmwFafsnSp/+co3P8hwln2njet7O2vrG5tV3aKe/u7R8cupWjto5TRaFFYx6rbkg0cCahZZjh0E0UEBFy6ISTm7zeeQClWSzvzTSBQJCRZENGibHWwK1c0RwwiBCiiMmRHrhVr+bNhVfBL6CKCjUH7lc/imkqQBrKidY930tMkBFlGOUwK/dTDQmhEzKCnkVJBOggm58+w2fWifAwVvZJg+fu74mMCK2nIrSdgpixXq7l5n+1X mqGl0HGZJIakHSxaJhybGKc54AjpoAaPrVAqGL2VkzHRBFqbFplG4K//OVVaNdrvlfz7+rVxnURRwmdoFN0jnx0gRroFjVRC1H0iJ7RK3pznpwX5935WLSuOcXMMfoj5/MHHJqT4w==</latexit><latexit sha1_base64="h8NLUd305zhLgz4CiaLKu2mOVfw=">AAAB+nicbZC7TsMwFIYdrqXcUhhZLCokpirpAmOBhbFI9CK1UeU4p61V24lsB1SFPgoLAwix8 iRsvA1OmwFafsnSp/+co3P8hwln2njet7O2vrG5tV3aKe/u7R8cupWjto5TRaFFYx6rbkg0cCahZZjh0E0UEBFy6ISTm7zeeQClWSzvzTSBQJCRZENGibHWwK1c0RwwiBCiiMmRHrhVr+bNhVfBL6CKCjUH7lc/imkqQBrKidY930tMkBFlGOUwK/dTDQmhEzKCnkVJBOggm58+w2fWifAwVvZJg+fu74mMCK2nIrSdgpixXq7l5n+1X mqGl0HGZJIakHSxaJhybGKc54AjpoAaPrVAqGL2VkzHRBFqbFplG4K//OVVaNdrvlfz7+rVxnURRwmdoFN0jnx0gRroFjVRC1H0iJ7RK3pznpwX5935WLSuOcXMMfoj5/MHHJqT4w==</latexit>
Raw action choices
<latexit sha1_base64="Wxd0q+Mi6Cp6aG++nq88+VJOUa8=">AAAB+3icb ZC7TsMwFIYdrqXcQhlZLCokpirpAmMFC2NB9CK1UeW4J61Vx45sB6iivgoLAwix8iJsvA1OmwFafsnS7/+cIx9/YcKZNp737aytb2xubZd2yrt7+weH7lGlr WWqKLSo5FJ1Q6KBMwEtwwyHbqKAxCGHTji5zuudB1CaSXFvpgkEMRkJFjFKjI0GbuWOPGJC8wumY8ko6IFb9WreXHjV+IWpokLNgfvVH0qaxiAM5UTrnu8lJs iIMoxymJX7qYaE0AkZQc9aQWLQQTbffYbPbDLEkVT2CIPn6e+JjMRaT+PQdsbEjPVyLQ//q/VSE10GGRNJakDQxUNRyrGROAeBh0wBNXxqDaGK2V0tAKIsC4 urbCH4y19eNe16zfdq/m292rgqcJTQCTpF58hHF6iBblATtRBFT+gZvaI3Z+a8OO/Ox6J1zSlmjtEfOZ8/mG+UIw==</latexit><latexit sha1_base64="Wxd0q+Mi6Cp6aG++nq88+VJOUa8=">AAAB+3icb ZC7TsMwFIYdrqXcQhlZLCokpirpAmMFC2NB9CK1UeW4J61Vx45sB6iivgoLAwix8iJsvA1OmwFafsnS7/+cIx9/YcKZNp737aytb2xubZd2yrt7+weH7lGlr WWqKLSo5FJ1Q6KBMwEtwwyHbqKAxCGHTji5zuudB1CaSXFvpgkEMRkJFjFKjI0GbuWOPGJC8wumY8ko6IFb9WreXHjV+IWpokLNgfvVH0qaxiAM5UTrnu8lJs iIMoxymJX7qYaE0AkZQc9aQWLQQTbffYbPbDLEkVT2CIPn6e+JjMRaT+PQdsbEjPVyLQ//q/VSE10GGRNJakDQxUNRyrGROAeBh0wBNXxqDaGK2V0tAKIsC4 urbCH4y19eNe16zfdq/m292rgqcJTQCTpF58hHF6iBblATtRBFT+gZvaI3Z+a8OO/Ox6J1zSlmjtEfOZ8/mG+UIw==</latexit><latexit sha1_base64="Wxd0q+Mi6Cp6aG++nq88+VJOUa8=">AAAB+3icb ZC7TsMwFIYdrqXcQhlZLCokpirpAmMFC2NB9CK1UeW4J61Vx45sB6iivgoLAwix8iJsvA1OmwFafsnS7/+cIx9/YcKZNp737aytb2xubZd2yrt7+weH7lGlr WWqKLSo5FJ1Q6KBMwEtwwyHbqKAxCGHTji5zuudB1CaSXFvpgkEMRkJFjFKjI0GbuWOPGJC8wumY8ko6IFb9WreXHjV+IWpokLNgfvVH0qaxiAM5UTrnu8lJs iIMoxymJX7qYaE0AkZQc9aQWLQQTbffYbPbDLEkVT2CIPn6e+JjMRaT+PQdsbEjPVyLQ//q/VSE10GGRNJakDQxUNRyrGROAeBh0wBNXxqDaGK2V0tAKIsC4 urbCH4y19eNe16zfdq/m292rgqcJTQCTpF58hHF6iBblATtRBFT+gZvaI3Z+a8OO/Ox6J1zSlmjtEfOZ8/mG+UIw==</latexit><latexit sha1_base64="Wxd0q+Mi6Cp6aG++nq88+VJOUa8=">AAAB+3icb ZC7TsMwFIYdrqXcQhlZLCokpirpAmMFC2NB9CK1UeW4J61Vx45sB6iivgoLAwix8iJsvA1OmwFafsnS7/+cIx9/YcKZNp737aytb2xubZd2yrt7+weH7lGlr WWqKLSo5FJ1Q6KBMwEtwwyHbqKAxCGHTji5zuudB1CaSXFvpgkEMRkJFjFKjI0GbuWOPGJC8wumY8ko6IFb9WreXHjV+IWpokLNgfvVH0qaxiAM5UTrnu8lJs iIMoxymJX7qYaE0AkZQc9aQWLQQTbffYbPbDLEkVT2CIPn6e+JjMRaT+PQdsbEjPVyLQ//q/VSE10GGRNJakDQxUNRyrGROAeBh0wBNXxqDaGK2V0tAKIsC4 urbCH4y19eNe16zfdq/m292rgqcJTQCTpF58hHF6iBblATtRBFT+gZvaI3Z+a8OO/Ox6J1zSlmjtEfOZ8/mG+UIw==</latexit>
a1
<latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHh Tx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai 6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHh Tx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai 6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHh Tx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai 6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHh Tx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai 6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit>
a1
<latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHh Tx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai 6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHh Tx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai 6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHh Tx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai 6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHh Tx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai 6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit>
h
<latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5C Fn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQy xe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5C Fn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQy xe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5C Fn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQy xe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit><latexit sha1_base64="SsYKOOt1jTfiNkyHK7x6GFFEbxM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5C Fn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQy xe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzfmM7A==</latexit>
Soft attend
<latexit sha1_base64="2uMIjfPb2Pp5j1wexLfFtW9u9Mg=">AAAB/XicbVC7TsNAEDyHVwgv8+hoTkRIVJGdBsoIGsogyENKrOh8OSennO+suzUiWBG/Q kMBQrT8Bx1/wyVxAQkjrTSa2dXuTpgIbsDzvp3Cyura+kZxs7S1vbO75+4fNI1KNWUNqoTS7ZAYJrhkDeAgWDvRjMShYK1wdDX1W/dMG67kHYwTFsRkIHnEKQEr9dyjLrAHAMhuVQSYADDZn/TcslfxZsDLxM9JGeWo99yvbl/RNGYSqCDGdHwvgSAjGjgVbFLqpoYlhI7IgHUslSRmJshm10/wqVX6OFLalgQ8U39PZCQ2Z hyHtjMmMDSL3lT8z+ukEF0EGZdJar+i80VRKjAoPI0C97lmFMTYEkI1t7diOiSaULCBlWwI/uLLy6RZrfhexb+plmuXeRxFdIxO0Bny0TmqoWtURw1E0SN6Rq/ozXlyXpx352PeWnDymUP0B87nDzJyla4=</latexit><latexit sha1_base64="2uMIjfPb2Pp5j1wexLfFtW9u9Mg=">AAAB/XicbVC7TsNAEDyHVwgv8+hoTkRIVJGdBsoIGsogyENKrOh8OSennO+suzUiWBG/Q kMBQrT8Bx1/wyVxAQkjrTSa2dXuTpgIbsDzvp3Cyura+kZxs7S1vbO75+4fNI1KNWUNqoTS7ZAYJrhkDeAgWDvRjMShYK1wdDX1W/dMG67kHYwTFsRkIHnEKQEr9dyjLrAHAMhuVQSYADDZn/TcslfxZsDLxM9JGeWo99yvbl/RNGYSqCDGdHwvgSAjGjgVbFLqpoYlhI7IgHUslSRmJshm10/wqVX6OFLalgQ8U39PZCQ2Z hyHtjMmMDSL3lT8z+ukEF0EGZdJar+i80VRKjAoPI0C97lmFMTYEkI1t7diOiSaULCBlWwI/uLLy6RZrfhexb+plmuXeRxFdIxO0Bny0TmqoWtURw1E0SN6Rq/ozXlyXpx352PeWnDymUP0B87nDzJyla4=</latexit><latexit sha1_base64="2uMIjfPb2Pp5j1wexLfFtW9u9Mg=">AAAB/XicbVC7TsNAEDyHVwgv8+hoTkRIVJGdBsoIGsogyENKrOh8OSennO+suzUiWBG/Q kMBQrT8Bx1/wyVxAQkjrTSa2dXuTpgIbsDzvp3Cyura+kZxs7S1vbO75+4fNI1KNWUNqoTS7ZAYJrhkDeAgWDvRjMShYK1wdDX1W/dMG67kHYwTFsRkIHnEKQEr9dyjLrAHAMhuVQSYADDZn/TcslfxZsDLxM9JGeWo99yvbl/RNGYSqCDGdHwvgSAjGjgVbFLqpoYlhI7IgHUslSRmJshm10/wqVX6OFLalgQ8U39PZCQ2Z hyHtjMmMDSL3lT8z+ukEF0EGZdJar+i80VRKjAoPI0C97lmFMTYEkI1t7diOiSaULCBlWwI/uLLy6RZrfhexb+plmuXeRxFdIxO0Bny0TmqoWtURw1E0SN6Rq/ozXlyXpx352PeWnDymUP0B87nDzJyla4=</latexit><latexit sha1_base64="2uMIjfPb2Pp5j1wexLfFtW9u9Mg=">AAAB/XicbVC7TsNAEDyHVwgv8+hoTkRIVJGdBsoIGsogyENKrOh8OSennO+suzUiWBG/Q kMBQrT8Bx1/wyVxAQkjrTSa2dXuTpgIbsDzvp3Cyura+kZxs7S1vbO75+4fNI1KNWUNqoTS7ZAYJrhkDeAgWDvRjMShYK1wdDX1W/dMG67kHYwTFsRkIHnEKQEr9dyjLrAHAMhuVQSYADDZn/TcslfxZsDLxM9JGeWo99yvbl/RNGYSqCDGdHwvgSAjGjgVbFLqpoYlhI7IgHUslSRmJshm10/wqVX6OFLalgQ8U39PZCQ2Z hyHtjMmMDSL3lT8z+ukEF0EGZdJar+i80VRKjAoPI0C97lmFMTYEkI1t7diOiSaULCBlWwI/uLLy6RZrfhexb+plmuXeRxFdIxO0Bny0TmqoWtURw1E0SN6Rq/ozXlyXpx352PeWnDymUP0B87nDzJyla4=</latexit>
Hard attend
<latexit sha1_base64="s8rqc3Ykc Lv83xAn5Cr7qvtIrp4=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5jJRY9B LzlGMAskQ+jpqSRNeha6a8Q4BH/FiwdFvPof3vwbO8kcNPFBweO9Kqrq+YkUGh 3n2yqsrW9sbhW3Szu7e/sH9uFRS8ep4tDksYxVx2capIigiQIldBIFLPQltP3 xzcxv34PSIo7ucJKAF7JhJAaCMzRS3z7pITwgYlZnKqAMEaJg2rfLTsWZg64S NydlkqPRt796QczTECLkkmnddZ0EvYwpFFzCtNRLNSSMj9kQuoZGLATtZfPrp /TcKAEdxMpUhHSu/p7IWKj1JPRNZ8hwpJe9mfif101xcOVlIkpS8xVfLBqkkm JMZ1HQQCjgKCeGMK6EuZXyEVOMowmsZEJwl19eJa1qxXUq7m21XLvO4yiSU3JG LohLLkmN1EmDNAknj+SZvJI368l6sd6tj0VrwcpnjskfWJ8/BWWVkQ==</lat exit><latexit sha1_base64="s8rqc3Ykc Lv83xAn5Cr7qvtIrp4=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5jJRY9B LzlGMAskQ+jpqSRNeha6a8Q4BH/FiwdFvPof3vwbO8kcNPFBweO9Kqrq+YkUGh 3n2yqsrW9sbhW3Szu7e/sH9uFRS8ep4tDksYxVx2capIigiQIldBIFLPQltP3 xzcxv34PSIo7ucJKAF7JhJAaCMzRS3z7pITwgYlZnKqAMEaJg2rfLTsWZg64S NydlkqPRt796QczTECLkkmnddZ0EvYwpFFzCtNRLNSSMj9kQuoZGLATtZfPrp /TcKAEdxMpUhHSu/p7IWKj1JPRNZ8hwpJe9mfif101xcOVlIkpS8xVfLBqkkm JMZ1HQQCjgKCeGMK6EuZXyEVOMowmsZEJwl19eJa1qxXUq7m21XLvO4yiSU3JG LohLLkmN1EmDNAknj+SZvJI368l6sd6tj0VrwcpnjskfWJ8/BWWVkQ==</lat exit><latexit sha1_base64="s8rqc3Ykc Lv83xAn5Cr7qvtIrp4=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5jJRY9B LzlGMAskQ+jpqSRNeha6a8Q4BH/FiwdFvPof3vwbO8kcNPFBweO9Kqrq+YkUGh 3n2yqsrW9sbhW3Szu7e/sH9uFRS8ep4tDksYxVx2capIigiQIldBIFLPQltP3 xzcxv34PSIo7ucJKAF7JhJAaCMzRS3z7pITwgYlZnKqAMEaJg2rfLTsWZg64S NydlkqPRt796QczTECLkkmnddZ0EvYwpFFzCtNRLNSSMj9kQuoZGLATtZfPrp /TcKAEdxMpUhHSu/p7IWKj1JPRNZ8hwpJe9mfif101xcOVlIkpS8xVfLBqkkm JMZ1HQQCjgKCeGMK6EuZXyEVOMowmsZEJwl19eJa1qxXUq7m21XLvO4yiSU3JG LohLLkmN1EmDNAknj+SZvJI368l6sd6tj0VrwcpnjskfWJ8/BWWVkQ==</lat exit><latexit sha1_base64="s8rqc3Ykc Lv83xAn5Cr7qvtIrp4=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAbBU5jJRY9B LzlGMAskQ+jpqSRNeha6a8Q4BH/FiwdFvPof3vwbO8kcNPFBweO9Kqrq+YkUGh 3n2yqsrW9sbhW3Szu7e/sH9uFRS8ep4tDksYxVx2capIigiQIldBIFLPQltP3 xzcxv34PSIo7ucJKAF7JhJAaCMzRS3z7pITwgYlZnKqAMEaJg2rfLTsWZg64S NydlkqPRt796QczTECLkkmnddZ0EvYwpFFzCtNRLNSSMj9kQuoZGLATtZfPrp /TcKAEdxMpUhHSu/p7IWKj1JPRNZ8hwpJe9mfif101xcOVlIkpS8xVfLBqkkm JMZ1HQQCjgKCeGMK6EuZXyEVOMowmsZEJwl19eJa1qxXUq7m21XLvO4yiSU3JG LohLLkmN1EmDNAknj+SZvJI368l6sd6tj0VrwcpnjskfWJ8/BWWVkQ==</lat exit>
R·⇥m ! Z
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Figure 3: The environment provides local game state as a two-layer observation hierarchy over all nearby entities (tiles and
other agents) and their associated attributes. The input module applies attention over attributes to produce entity embeddings. A
second attentional mechanism is applied over entities to produce a flat observation embedding. The outputs module keys the
intermediate entity embeddings against the network hidden state to select action-argument pairs with hard attention.
The IO Problem
Most simulated environments used in reinforcement learning
offer an interface in which observations are represented as
raw tensors and actions are selected by sampling from flat log-
its: it is a simple task to input observations into the network
and convert network outputs into actions. However, in more
complex environments, observation and actions spaces may
be complex, of variable size, and hierarchical. As demon-
strated by recent scale up work on DoTA, the exact structure
of these IO spaces can require complex environment specific
architectures simply to enable natural representations of ob-
servations and actions. We refer to these issues collectively
as the IO problem. This work presents pluggable modules
that makes interfacing with Neural MMO almost as simple
as working with a traditional game environment. Instead of
hand engineering a network to match the particular IO spaces
of Neural MMO, we have taken the opportunity to design
a more generic framework for input and output processing
applicable to a broad class of environments. Our solution
implements a substantially general automatic network gen-
eration process (see Figure 3) that can be implemented as a
layer on top of existing environments. While our work is in
an interpreted language, we will refer to compile time and
run time to denote static and instance specific operations.
Notes: One tempting solution is to simply render the en-
vironment and give agents the same interface as humans.
However, rendering complex environments is almost always
much more computationally expensive than simulating agent
policies. Without rendering, agents no longer can use a
mouse and keyboard – there is nothing to click on. Our work
bypasses this human interface and allows agents to interact
with the raw game API.
The Input Problem
Terminology: We define local game state by the set of ob-
servable objects or entities (e.g. agents and tiles), each of
which is parameterized by a number of local properties or
attributes (e.g. health, food, water, etc.).
Assumptions: We assume that the attributes for each en-
tity type are declared at compile time. This implies that it is
possible to build a static tree of attribute data types without
querying specific entities at run time. Our work currently
supports continuous and discrete attributes, though it is possi-
ble to support additional data types in the future. We assume
reasonable estimates of each attribute’s scale. For discrete
values: a lower bound on the minimum value and an upper
bound on the maximum value. For continuous values: a
rough estimate of the mean and standard deviation. Note:
estimates aid in input normalization but are not strictly neces-
sary. It is also possible to collect them empirically at runtime.
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Figure 4: Hardware diagram of Neural MMO infrastructure
(Algorithm 1) in three Ascend layers. The main difference
from Rapid is our placement of the environment on the server
rather than the client.
Solution: Figure 3 describes our solution to the input prob-
lem. At compile time, the user specifies embedding functions
for each attribute type (e.g. different functions for embed-
ding continuous and discrete values). Our framework uses
these function handles and the static attribute tree in order to
generate embedding layers e1, e2, ... for each attribute. The
user also specifies two attention functions, f and g to be
used later. At run time, we use the static graph structure
and associated layers ei to embed x1, x2, ..., xn, producing
fixed length attribute embedding vectors y1, y2, ..., yn. To
produce a fixed length vector representation zi for each entity,
we aggregate across attributes using the specified attention
function f . The action network will need these entity em-
beddings later. To obtain a fixed length representation o of
the entire observation, we aggregate across observed entities
z1, z2, ..., zn using the second specified attention function g.
Finally, we return the flat observation embedding and the
variable sized lookup tensor of entity embeddings.
The Output Problem
Terminology: We define agent decision space by a set of
action-argument pairs. Actions are callable function ref-
erences that the environment can invoke on the associated
argument list in order to execute an agent’s decision. For
example: Move→ [North] or Attack→ [Melee, Agent ID]
Assumptions: We assume that the set of actions and their
argument types are declared at compile time. Our work cur-
rently supports discrete, and entity valued arguments, though
it is possible to support additional data types in the future.
Solution: Figure 3 describes our solution to the output
problem. At compile time, the user specifies a hard atten-
Algorithm 1 The Ascend API provides three abstractions
over standard distributed infrastructure.
1: class ASCEND
2: function DISTRIBUTE(arguments, shard=None)
3: asyncHandles = List()
4: shardedArguments = Shard(arguments, shard)
5: for worker in remote workers do
6: handle = worker.step(shardedArguments)
7: asyncHandles.append(handle)
8: return asyncHandles
9: function SYNCHRONIZE(asyncHandles)
10: remoteReturns = List()
11: for handle asyncHandles do
12: data.append(await(handle))
13: return data
14: function STEP(arguments, shard=None)
15: asyncHandles = distribute(arguments, shard)
16: return synchronize(asyncHandles)
tional architecture h and output networks (unembedding lay-
ers) for each argument type. Using the static action set, our
framework then generates decision layers for each argument.
At run time, we convert the hidden state of the main network
into an action + argument-list pair. To do so, we first embed
all arguments to produce fixed length vector representations
a1, a2, ..., ak. For entity values arguments, we simply copy
the z1, z2, ... entity representations from the input network.
We then compare these embeddings to the hidden state using
the attentional function h to produces hard attentional choices
over arguments. Finally, we match the selected embedding
to the corresponding argument game object.
Distributed Infrastructure
Modern reinforcement learning infrastructure makes a num-
ber of assumptions about the underlying task. Most notably,
it has become standard practice to centralize all policy com-
putation and optimization on a centralized GPU server, using
a bank of remote CPU clients to produce training data by sim-
ulating many environment instances in parallel. This practice
is most often implemented as a simple broadcast and ag-
gregate operation in raw MPI. We will refer to this common
usage as the MPI approach, though MPI itself is a much more
general framework. OpenAI has recently proposed an alter-
native infrastructure configuration, Rapid, which they used
to train agents to play DoTA (OpenAI, 2018) above human
skill. This was one of the largest (and possibly the largest)
reinforcement learning project undertaken at the time, and
communication latency became a problem. Rapid remedies
this issue by collocating agent policies with dedicated GPU
rollout workers that simulate full agent trajectories indepen-
dently. Separate dedicated GPU optimizer servers aggregate
experience in large batches from many rollout workers and en-
Figure 5: Neural MMO sync. times scale linearly with #
cluster workers and sublinearly with # server workers.
vironments, thus removing the need for constant high-latency
communication among remote hardware.
We argue that neither MPI nor Rapid scale well in mas-
sively multiagent settings. In their work on DoTA, OpenAI
used approximately 100 environments per GPU optimizer
server. Classic MMOs such as Ultima Online and Runescape
supported thousands of players per live server on 90s to early
2000s hardware. In a deep learning setting, scaling to this
number of agents per environment decreases the number of
environments that each server can support. MPI and Rapid
both assume a one-to-many ratio of optimizers to environ-
ments; real MMOs by necessity operate using a many-to-one
ratio. Instead of supporting hundreds of environments per
server, suddenly one (or multiple) servers are required to
support each environment. The bandwidth optimization of
Rapid over MPI is an orthogonal improvement that does not
alter this one-to-many ratio assumption. Our work imple-
ments MMO style infrastructure in deep learning to perform
distributed training in Neural MMO.
Ascend Distributed API
Ascend is a protocol that models infrastructure and associated
logging at an arbitrary hardware layer. We implement Ascend
as a lightweight wrapper around Ray, a popular general pur-
pose distributed computing library. Our API provides a single
eponymous Ascend object which specifies synchronous and
asynchronous communication interfaces to the previous and
next hardware layers. Stacking three such layers produces
the cluster-server-client architecture needed for Neural MMO
in only a few lines of specialized code.
Algorithm 1 details the API. Ascend provides three core
subroutines: distribute, synchronize, and step. The distribute
function invokes all workers in the next layer asynchronously.
It returns awaitable handles and supports argument sharding
across clients. The synchronize function waits for all remote
Algorithm 2 Neural MMO training logic for one game tick.
Note that we abstract rollout collection.
for each environment server do
if number of agents alive < spawn cap then
spawn an agent
for each agent do
i← population index of the agent
Make observation ot, decide action pii(ot)→ at
Environment processes at and computes rt
if agent is dead then
remove agent
Update environment state st+1 → f(st, at)
Perform a policy gradient update on policies pi ∼
pi1, . . . , piN using ot, at, rt from all agents across all envi-
ronment servers
clients, as invoked by distribute, to terminate and aggregates
their returns. The step function provides a synchronous re-
mote interface by simply calling distribute followed by syn-
chronize. The user specifies behavior at each hardware level
by overriding these three methods.
Neural MMO
Ascend is a general framework that can be used to implement
the computational models of MPI and Rapid in only a few
lines. Figure 4 details our specific usage of Ascend in Neural
MMO, which has three layers. The cluster layer controls
a single node used for top level experiment management,
logging, and model update synchronization across a bank of
servers. Each server simulates a Neural MMO environment
instance, performs various observation preprocessing and
action postprocessing, and communicates with a bank of
clients. Each client manages a dynamic, variable length
subset of the corresponding server’s agents. This includes
batching observations, running the policy, collecting rollouts,
and performing backpropagation. We focus on reinforcement
learning in this work, but our framework also supports other
approaches, such as genetic algorithms.
Scale
We evaluate the performance of Ascend in Figure 5 by consid-
ering synchronization times at two boundaries: cluster-server
and server-client. We vary the number of cluster workers
(environment servers) and server workers (policy clients) in-
dependently. For all trials, we evaluate synchronization time
for one gradient step over a batch of size 4096 agent deci-
sions per environment. This experiment was conducted on a
small local cluster of 10 machines with 10 usable cores each.
The cluster receives a fixed length vector of gradient up-
dates from each server. Thus, linear synchronization time is
the ideal result for the cluster-server boundary, with band-
width as the limiting factor. At the server-client boundary,
the same amount of data is shared across all clients regardless
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Figure 6: Visitation frequency overlaid over the game map. (Left) Population size magnifies exploration: agents spread out to
avoid competition. (Right) Populations count (unshared policies, separated by color) magnifies niche formation (8 populations)
until all exploration strategies are saturated (32 populations).
of their number. As such, the ideal result is constant syn-
chronization time independent of the number of clients. The
empirical results shown in Figure 5 are consistent with the
expected trends. For both synchronization boundaries consid-
ered, results are noisy only at very small scale (one machine).
As we scale from 10 to 100 CPU cores, the cluster-server syn-
chronization time converges to linear performance. Server-
client synchronization appears to plateau with a roughly con-
stant overhead factor of 3. Some deviation from ideal is to
be expected. We expect this factor could be reduced through
better load balancing and serialization: clients do not receive
perfectly equal splits of the observations, and serializing
many small data packets to be sharded across several clients
is less efficient than serializing a few larger packets.
Experiments
The main contributions of this work are our environment and
the associated general purpose multiagent systems. How-
ever, we also create an end-to-end training pipeline on Neural
MMO in order to test our infrastructure and IO. In the Policy
and Training sections below, we train populations of agents
to perform basic foraging and combat behaviors on the latest
version of our environment mechanics and the map genera-
tion shown in Figures 1 and 2 (left). The Emergent Behavior
section describes interesting qualitative properties of multia-
gent interaction discovered using Neural MMO v1.0.
Policy
We define our architecture by the functions f, g, and h in
Figure 2. For the function f , which attends over attribute
embeddings, we use one layer of single-headed scaled dot
product attention (Vaswani et al., 2017). The funtion g
applies attention over agent embeddings and convolution over
tile embeddings to produce a flat observation embedding. In
the output network, agents submit one movement and one
attack action per game tick. The function h that is used to
select arguments first applies a small fully connected network
to the hidden state and argument embeddings. We then use
dot product similarity followed by a softmax to compute
a distribution over action arguments. Sampling from this
distribution produces the final argument selections.
Reward Formulation and Training
Agents are controlled by policies parameterized by neural
networks. Each agent makes a partial observation ot of the
game state st and follows a policy pi(ot) → at in order to
make action(s) at. We maximize a return function R over
trajectory τ = (ot, at, rt, ..., oT , aT , rT ). Neural MMO pro-
vides a custom reward shaping API, but for simplicity we use
a discounted sum of survival rewards of form [0, 0, ...,−1]:
R(τ) =
∑T
t γ
trt where γ = 0.95, T is the time at death, and
reward is rt=T = −1; rt 6=T = 0. Each rollout corresponds
to an agent lifetime. As described in Algorithm 2, we sample
agent policies from eight different populations and train with
policy gradients (Sutton et al., 2000) using a learned value
baseline (Konda and Tsitsiklis, 2000). The policy weights pi
are shared only within each population, excepting embedding
weights, which are shared across all populations.
The v1.3 baseline uses a batch size of 16k actions 9. The
cluster aggregates gradients across all servers and broadcasts
policy updates back to the clients, ensuring weights are never
stale. We clip gradients to a maximum absolute value of 5.0
and update the network using Adam with learning rate 3e-4
and weight decay 1e-5. We observe that agents learn basic
foraging and combat behaviors and release trained policies.
Emergent behavior
These experiments were performed on an earlier version of
the environment, but the core game remains unchanged, and
our open source release includes a branch with this version
of the environment for reproducibility. Key differences from
the current environment include map generation, lack of a
progression system, and slight mechanical tweaks.
Nent: #Agents Magnifies Exploration The left half of
Figure 6 compares map coverage vs. population size. In the
natural world, competition between animals can incentivize
them to spread out in order to avoid conflict. We observe that
overall exploration (map coverage) increases as the number
of concurrent agents increases. Agents learn to explore only
because the presence of other competing agents provides a
natural incentive for doing so.
9our v1.0 experiments used a noisier policy gradients formula-
tion and required a batch size of 265k actions
Npop: #Populations Magnifies Niche Formation The
right half of Figure 6 compares map coverage vs. num-
ber of populations (agents with unshared weights). We find
that, given a sufficiently large and resource-rich environment,
different populations of agents tend to separate to avoid com-
peting with other populations. The real world often rewards
masters of a single craft more jacks of all trades. Figure 6
suggests that specialization to particular regions of the map
increases as number of populations increases. We believe this
indicates that the presence of other populations force agents
to discover a single advantageous skill or trick: increasing the
number of populations results in diversification to separable
regions of the map. As entities cannot out-compete other
agents of their own population (because they share the same
policy), they tend to seek large areas of the map that contain
enough resources to sustain their entire population.
Discussion and Limitations
We have made significant progress towards enabling seam-
less reinforcement learning research on massively multiagent
environments, but much is left to be done. In this section,
we describe the portions of our work that we believe could
benefit from additional generalization.
IO
The object centric model of observation space enables a ro-
bust attentional mechanism over attributes and entities to
create a natural and general mechanism for flattening a com-
plex local game state. It further enables direct object queries
in the action space by keying against entity embeddings.
However, we found it difficult to train attention layers over a
large number of tile embeddings. This is the reason we used a
convolutional layer over tile embeddings in our experiments.
While we expect attention to be trainable with some addi-
tional network tuning, memory remains an issue. Attention
is quadratic in the number of entities, and agents observe a
15 by 15 crop of tiles, or 225 total. One potential solution
is to factorize the attentional mechanism. Standard attention
prepossesses the input x with three linear layers, Q, K, and
V . Instead, one could, for example, replace each of K,Q,
and V with k linear layers. By taking max pooled average
over k projections of x along the dimension corresponding
to the number of entities, it is possible to reduce the memory
required for activations to O(k2 + n).
Our output module is a more temporary solution: it works
for the level of complexity in modern environments, but it
will require support for additional data types to be applicable
in something as complex as a full MMO. However, we em-
phasize that reinforcement learning environments, including
Neural MMO, are not yet complex enough for this to be a
concern. That is, this discussion will not be relevant until
after a few iterations of environment development.
Infrastructure
The current environment version is in fact amenable to Rapid
style infrastructure. However, neither MPI nor Rapid style
infrastructure will scale well once we begin increasing agent
population sizes. This factored into our decision to invest
in infrastructure early. Another factor in our decision was a
quirk of reinforcement learning regarding memory. People
play MMOs for hundreds to thousands of hours, and deci-
sions made fifty hours into the game impact play five hundred
hours later. Because of reward discounting, we need to keep
full trajectories for all living agents in memory. We tried
multiple schemes for reducing memory overhead, includ-
ing recomputing the forward pass, but we found this to be
too complex and computationally expensive to merit further
consideration. Possible alternative approaches include the
trajectory segment processing formulation used in OpenAI
Five, off-policy methods that consider single transitions, and
evolutionary methods that do not keep trajectories in memory
at all. Intrinsic reward methods could also be useful to reduce
the effective required time scale.
Conclusion
Neural MMO has been in development for over two years
and is now fully open source with dedicated setup, docu-
mentation, and tutorial pages, an active Discord community
support server with over 80 current members, and major up-
dates every 3-4 months. We plan to support Neural MMO as
a robust platform for multiagent research at small and large
scale and will continue its development going forward. The
environment has also served as a useful case study in multia-
gent systems, which has allowed us to address infrastructure
and IO problems in this emerging new research space. We
hope that our solutions will prove useful to others developing
massively multiagent systems.
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